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Meet a 


Super NICKEL 
Mold Steel 






s steel that serves and saves... 


rge molds...for high pressures and long runs... for intricate 


ied cavities...for molds requiring high mechanical properties. 


It’s Carpenter Steel Company’s No. 158, an electric furnace Nickel 
alloy steel designed primarily for machined molds where ‘the maxi 
mum mechanical property values are desired, especially in heavy 


sections. 
Thanks to the high alloy content (32% Nickel, 1%% chromium ). 
the core strength developed is ample to back up the hard, wear- 


resistant case and withstand heavy pressures... long runs...severe 


abrasion 


Rigid inspection and close control of the melting operation assure 
cleanliness and uniformity of structure necessary for good finishing 
quality. Experience proves that a little Nickel goes a long way to 


improve mold steel. We invite your consultation. Complete data 
wailoht 





These molds and 
Carpenter No. 158 Acid 
Inspec ted Mold Steel 


factured to 
Re 


machine agitators, were 
carburized anc hardene 
the usual way with ver 


size change 


Used by I 


Moulded ProductsCo., Mil 


kee, Wis 


presses, they 


mold 


from powdered materi: 


10 9n 


»ximatel) 


appr« 


mut 


produce was 


,in 1500 ton cap: 


an agit 


Ss 





I 


i 


“Lh tig ig 








TECHNOLOGY DEP 


PRODUCT ENGINEERING 








G. F. Nordenholt Editor os xvi NOVEMBER, 1945 NUMBER 11 
John Sasso Managing Editor Wh nest ‘ ° : 
icseadt ties peng y Engineering Must Specify Production Methods 729 


C..L. Fatt, Je. 


Associate Editor 


Multiple Arc Welding 


C. W. STEWARD and M 


J. W. Huckert 733 
C. M. Cosman 
Harold Schor 
N. B. Bagger 


N. J. Van Ness 


Assistant Editor 
Assistant Editor 
Assistant Editor 
Assistant Editor 
Assistant Editor 


R. RIVENBURGH 


Product Designs 736 


K. H. Condit 
R. E. Bruckne; 


Consulting Editor 
Consulting Editor 


Design of Hydraulic Systems—X 746 


HOWARD FIELD, JR 
Donald D. Hoqate 
E. J. Strickland 


W ashington 
Los Ange'e: 


Aircraft Electronic Controls 750 


T. B. HOLLIDAY 
A. RB. Hauptli. Jr. 


W. E. Kennedy 


Publisher 
Assistant Publisher 
753 


Low-Pressure Laminate Forming 
W. H. ARATA 


. 
DISTRICT MANAGERS Sheet Metal Stampings 756 
F. S. Weatherby Boston WALLACE C. MILLS 
A eee ir fo 
. Thierer ew Yor ‘ = 
D. G. Jones Philadelphia Fine Pitch Gears—lll 758 
Ray Deen Chicago 
E. Beaven Cleveland 
H. Anderson — 
A. R etroi - —— 
i Synthetic Rubber: Butyl, Nitrile, GR-S Compounds 76| 
(SPECIAL SECTION) 
<S f € 
yin lsolation of Combined Torsional and Translational Vibration 790 
washit McGraw-Hill Publishing Company, Inc. MERHYLE F. SPOTTS 


H. McGraw, Founder and Honorary Chair 


ned ir in; James H. McGraw, Jr., President; Curtis W . 4 
rv littl MeGraw, Senior Vice President and Treasurer; Flexible Lightweight Hose 795 
ORG, ard Ehrlich, Vice President (for business op _ 
Eclipst ms); Willard Chevalier, Vice President (for R. W. PHILLIPS 
Milw rial operations); Joseph A. Gerardi, Secretary; ' 
— I Blackburn, Jr., Director of Circulation. § 
-apacit ITORIAL AND EXECUTIVE OFFICES: 330 ° i ; 
sia nd St., NEW YORK 18, Branch Ofices Low Expansion Alloys for Precision Parts 799 J 
—— N. Michigan Ave., Chicago 11; 68 Post St., San 
erial i Francisco 4; National Press Bldg., Washington 4; F. G. SEFING and D. A. NEMSER 
ne S. Broad St., Philadelphia 2; 738-9 Oliver Bldg., 

} 


burgh 22; 1510 Hanna Bldg., Cleveland 15: 


Penobscot Bldg., Detroit 26; Continental 


Graphical Determination of Moments of Inertia 8il 


I , St. Louis 8; 1427 Statler Bidg., Boston 16 
| Rhodes-Haverty Bldg., Atlanta %; 621 S 
j H St., Los Angeles 14; Aldwych House, Ald 


London, W.C. 2, England 


787 
802 
809 
810 ' 


745 
777 
782 
785 


Editorial 
° Engineering Abstracts 
Industry and Societies 
Washington Notes 


Meetings . 
New Materials and Parts 
Manufacturers’ Publications 


New Books 





Cover Picture—Milling Synthetic Rub 


Kodachrome courtesy of Standard 
Company of New Jersey q 














‘DUCT ENGINEERING 
All rights reserved. 


Copyright 1945 by McGraw-Hill Publishing Co., 
Published monthly. Price 50c. per copy. RETURN 
STAGE GUARANTEED. PUBLICATION OFFICE: 99-129 NORTH BROAD 
ALBANY 1, N. Y. Allow at least ten days for change of address. 
inications about subscriptions should be addressed to Director of Circu- 

- PRODUCT ENGINEERING, 30 West 42nd St., New York 18 Please 

® position and company connection on all subscription orders. Subscrip 
ates: United States, Mexico, Central and South American countries, $5 

« year, $8 for two years, $10 for three years. Canada, $5.50 for one year, 

oO years, $11 for three years. Great Britain and British Possessions, 

ngs for one year, 84 shillings for three years. All other countries $7 
year, $14 for three years Entered as second-class matter August 21, 





at Post Office, Albany, N. Y., under, the act of March 3, 1870 Printed 
S. A Cable Address: ‘‘McGraw-Hill, New York.’’ Member A.B.P 
A.B.¢ 














IN THIS ISSUE 





Design Dictates Production 


Unless the designer is free to specify not only the materials but 
also the production methods to be employed, it is not possible to 
develop a design that will have both maximum sales value and 
lowest manufacturing cost. Hence the engineering department 
must have an influential position in specifying production methods 
to be used. To what extent and how this is achieved in more 
than thirty recognized companies is reported in the article “Why 
the Engineering Department Must Specify Production Methods,” 
beginning on page 729. Reasons are included. 


Synthetic Rubbers 


Of the numerous types of synthetic elastomers, Butyl, nitrile 
rubber, GR-S, Neoprene and Thiokol are particularly important 
to product engineers. However, specific engineering data on 
properties, applications and limitations of each type is not easily 
available. To help the engineer evaluate synthetic rubbers in 
terms of his particular design problems, Propuct ENGINEERING 
presents in this issue the first part of a comprehensive symposium 
on the subject. In this first section, Butyl, nitrile and GR-S 
rubbers are considered from the viewpoint of mechanical design. 
The second section, to appear in an early 
Neoprene and Thiokol rubbers. See page 681. 


issue, will cover 


Hydraulic Circuits and Valves 


Hydraulic circuits to give load feel, snap action, and automatic 
control are described by Howard Field, Jr. beginning on page 746. 
Modulating and non-modulating automatic control is discussed. 
Different types of hydraulic safety valves or fuses are compared. 


Fine Pitch Gears Inspection and Tolerances 


Concluding installment of the American Gear Manufacturers 
Association Standard 236.01 covering inspection and _ toleranges 
for gears of 20 diametral pitch and finer. This installment, see 
page 758, deals with a procedure for making comparator layouts 
for checking profiles of fine-pitch gears and worms. 


Low Expansion Alloy 


The specification of smaller dimensional tolerances on manu 
factured parts has forced designers to take into account the 
effects of thermal expansion of the metals within the machine 
tools that make the parts. A low expansion alloy that has come 
into use for precision parts is described in the article beginning 
on page 799 by F. G. Sefing and D. A. Nemser. 


Isolation of Two-Dimensional Vibration 


The problem of isolating the vibration of machines that are 
supported by four springs is encountered frequently in the design 
of mechanical equipment and apparatus. To rectify the common 
misapprehension that all one has to do in such problems is to 


isolate for the vertical motion, M. F. Spotts, Northwestern 
Technological Institute, see page 790, shows the true situation by 
deriving equations for the frequency of free vibrations for com- 
bined torsion and translation of a resiliently mounted machine. 


Multiple Arc Welding 


Difficulties in welding materials such as the high strength 
aluminum alloys and magnesium have been a strong incentive to 
develop a more satisfactory method. C. W. Steward and M. R. 
Rivenburgh, engineers in the research laboratories of Curtiss- 
Wright Corporation, have succeeded in developing an easily 
controlled arc welding process using three electrodes and both 
a.c. and d.c. arcs. With this process, which is now being used 
in production welding, aluminum sheet as thin as 0.016 in. can 
be butt welded without inert gas shielding. See page 753. 


Low-Pressure Laminate Forming 


An article by W. H. Arata, beginning on page 733, points out 
that the method of forming parts from phenolic sheet, despite 
its recent discovery, is no longer new but rather a recognized 
method of fabricating parts and articles. Data are given which 
will be helpful to the designer of formed products. 


Electronic Controls in Aircraft 


Electronic controls when used in aircraft must occupy a 
minimum of space and be light in weight. Starting on page 750, 
Col. T. B. Holliday discusses these problems and the effect of 
environmental conditions on electronic controls. Applications of 
electronic controls are described and illustrated. 


Stamping Design 


Design of formed sheet metal parts often required cooperation 
between design engineers and production experts, and perhaps 
experimental work with presses. Nevertheless some workable 
forming standards have been developed independently. One such 
set of standards is presented on pages 756 and 757. 


Flexible Lightweight Hose 


Little printed information is available on flexible hose con 
struction and hose assemblies. Seven types of flexible hose are 
discussed in an article by R. W. Phillips of the Weatherhead 
Company, beginning on page 795. The methods of coupling 
hose and the behavior of hose assemblies will be treated in a 
forthcoming article. 


Commerce Department Reorganization 


Beginning on page 785 this month’s “Washington Notes” 
column analyzes the impending Commerce Department reorgani- 
zation, as it affects research and the technical functions of govern- 
ment. This new feature, which was started in our September 
issue, is designed to present in concise form national news of 
interest to technical men. 





Design Standards for Plastics Inserts. Materials. tolerances, proper 
design procedures, as recommended by the Technical Committee 
of the Society of the Plastics Industry. 


Precision Forgings. Describes the 
tolerances of press forgings. 


fabrication, limitatio1 


Precision Cam Design. A method of designing 
cams is explained and illustrated. 


Spot Welding of Lead and Lead Alloys, by J. Heuschkel 
operating data, physical and mechanical values derived 
extensive tests. 


Gives 
from 


2 


HIGHLIGHTS 


Radar Fundamentals. Simplified analysis of the basic principle 


and application of radio ranging, presented in picture-caption 
style. 


Ceramic Seals on Electrical Equipment, by H. H. Hausner. Dis 
cusses climate-proofing of instruments by sealing conductors into 
ceramic bodies of high dielectric strength which can be brazed to 
the apparatus case 


Design of the B-29 Computer, by A. F. Wild. 
engineering management 
computer in 44 months 


Describes the 
7 50 
problems met in designing the B-29 
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.R tubing, such as illustrated here, includes infinite combinations of analyses, 
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oe tempers and finishes, in sizes up to 1’’ OD and wall thickness of .085’’. 
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used Why not talk to Summerill about the possibilities of using seamless steel 
_ tubing to make your products lighter, stronger, better or lower in cost? 

; out ; Affiliated with EDGAR T. WARD'S SONS CO. and COLUMBIA STEEL & SHAFTING CO. 
Qa BRIDGEPORT «- MONTGOMERY COUNTY ~ PENNA. 
11ZeC 

hich Sales Offices : Buffalo * Chicago * Cincinnati * Cleveland * Dayton * Detroit * Hartford 

Milwaukee * Newark °¢ Philadelphia * Pittsburgh * Rochester, N. Y. © Syracuse 

2 A large variety of Summerill ‘‘mechanical” tubing 
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t of is carried in stock at Edgar T. Ward’s Sons Co. 
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G. torent 
Engineer 
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/ Ane gree light in metals... 
Revere has them NOW 


Revere knows well how precious to.the-matton €ach of these post-war 
___—days-car- be; arid how crippling to industry and employment could be 
a shortage of essential metals. That is why, since V-J Day, Revere has 


been in full production for peace. 
— > . 
~~~... Fortunately, Revere metals can serve the needs of creating as well 
as those of destroying, can make as fine bathroom fixtures as bomb 
fuses, as excellent radiators—for automobiles as for half-tracks. No 


difficult reconversion problems have stifled-the outpouring of Revere 


metals. 

Revete..copper, brass, bronze, aluminum, magnesium, steel, are 

ready now, are.already busy in thousands of plants helping shorten 
\. the period of reconversion for industry and for the nation. 

We are able and eager to do more. One inevitable result of Revere’s 
war effort has been that not only our ability to produce, but our ability 
to give service, have been expanded many times. Revere research has 
probed further and deeper. Revere Technical Advisors are armed with 
greater knowledge and experience New methods, metals and ma- 
chines may save precious time or cut all-important cost for users 
of our metals. 

In all these ways Revere is ready now to serve the manufacturing 
and building industries to help you prove smmedzately that America 
is even greater in peace than she proved to be in war. In the same way 
Revere is ready to serve home owners with its building products which 
are stocked by Revere Distributors in all parts of the country. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in principal cities, Distributors everywhere 


Now is the strategic moment to lighten the weight of post-war products 
with Revere’s high-strength magnesium alloys. Lightest of all structural 
metals, easier to machine. Can be fabricated by familiar techniques 
and is readily welded by either resistance or fusion methods. Attractive 


Listen toThe H J 
740 Lhe Human Adventure on the Mutual Network i 5 
every Sunday evening, 9 to 9:30 p. my,E.S.T. =i deliveries on sheet, plate, rod, bar, tubing, extruded shapes, forgings. 


in 
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no machining required...yet 
GPCI parts can be held to 
tolerances as close as .0003” on I. D. 


No machining is necessary when you use Gramix bearings, bearing plates, thrust washers, and Gramix 
structural parts in your products. Gramix parts are formed by die-pressing powdered copper, iron, 

and other metals to close-tolerance dimensions—as close as .0003” on inside diameters. During forming, 
Gramix parts take on an extremely fine, smooth finish which provides a perfect bearing and 

sliding surface. Because of their porosity Gramix parts can be impregnated with a 

wide variety of lubricants to meet every requirement. Mechanically strong, highly resistant to wear, 

and tough under compression, Gramix parts operate free from gumming and smudging action. They are 
increasing the efficient life of washing machines, vacuum sweepers, cameras, recording in- 


struments, farm equipment and hundreds of other. mechanisms. Send 





us o drawing or description of your parts or products. 
Our engineers will be glad to advise you 
how Gramix will improve and lower the cost 


of your product. 





gramix 


THE UNITED STATES GRAPHITE COMPANY 


\w SAGINAW, MICHIGAN 
y= 





6 7 ) 


Propucr ENGINEERING Novemser, 194) 








POC RO 








Sach alse atts 





a BE PIEP 

















Biahinte. 








FIRST 


vs) RUBBER 


Where a pin-prick of light 








could have meant sudden death 


A typical example of B. F. Goodrich development in rubber 


I’ JECTING blood plasma _ required 
light, and light drew enemy fire 
. one medical officer was wounded 
many times because he had only rain- 
ts and blankets for a make-shift 
light screen. 
He interested B.F.Goodrich re- 
rch men in doing something about 
[hey worked with government men 
| developed a tent of balloon cloth 
ed with synthetic rubber, the 
le thing weighing only 9 pounds. 
vas rainproof and mildewproof, as 
il as lightproof. To intensify light 
1 in operations, metal powder was 
mixed with rubber which coats the 
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inside of the tent. The tent was so 
designed that it could use two litters 
as a frame or could be lashed to trees, 
all in a matter of minutes. 


This tent worked so well that B. F. 
Goodrich went one step further and 
developed a lightproof, easily portable 
tent in which wounded men could be 
X-rayed just behind front lines. No 
material ever tried before would stand 
the rough treatment of this service — 
it cracked and let in light which 
spoiled the X-rays—and at night let 
out light that helped the aim of enemy 


fire. 
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Hundreds of the new B. F. Goodrich 
tents saw service during the war— 
developed quickly and produced 
quickly because years of constant re- 
search had trained B. F. Goodrich men 
in every rubber product, in solving 
almost every rubber problem. What- 
ever product you use in rubber or 
synthetics, it will pay you to find out 
what improvements B. F. Goodrich re- 
search has made in it recently. The 
B. F. Goodrich Company, Industrial 
Products Division, Akron, Ohio. 


B.F. Goodrich 
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USE THESE 


STANDARD 
GEAR DRIVES | 
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Sme'l uni 


The standard line of Westinghouse Type SU and 10% 


high-speed gear units is built especially to increase 
motor and Diesel engine speeds to the requirements 
of centrifugal pumps, centrifugal blowers, high- 
speed generators and compressors. 

These precision-built, high-speed gear units have 
special advantages for all industrial and commercial 
applications up to 2000 hp and 9000 rpm. 

For example, the double helical gears are hobbed 
by high-precision methods and are dynamically bal- 
anced. Oversize bearings and shafts add protection 
against torsional deflections under load variations. 
Minimum maintenance is assured by a completely 
self-contained, forced-feed lubrication system. 

On motor drives, these drives are matched units 
motor, control and speed-increasing gear all built 
by Westinghouse. 

Today, Westinghouse research engineers are per- 
forming many tests on new industrial gear units 
that will parallel tomorrow’s special gear applica- 
tions. Take advantage of this research . . . of the 
thirty-eight years of Westinghouse experience in 
gearing. Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. 


J-07233 
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3 IMPORTANT fc 


PROBLEM: to increase speed of 300 hp Diesel engin 


to 3100 rpm required to drive centrifugal pumps if 
‘se running station. , 

ANSWER: a Westinghouse high-speed gear unit, Type & 

vides correct speed for each unit with minimum size and | 


BLOWERS 


PROBLEM: to increase speed of 1500 hp Sym hus motor, 
from 1200 rpm to 4700 rpm, to ope te . rl o- lower in a 
large nickel plant. a “aa 

ANSWER: a Westinghouse high-sp gea! n ; ype SU-21-10 
provides required speed without : 7 t ting over-all size 
of equipment. 


PROBLEM: to increase speed of 350 hp electric motor from 1770 rpm , ABTS IN 25 CITIES 
etait amuea:centiiugal compressoe Sos se aitagaaals 


OFFICES EVERY WHERE 


AIR CONDITIONING | Wve inghouse 


Pact in size, wa 
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JUST BOLT THE MOTOR TO THE MACHINE 





(or vice versa) 


FACE-TYPE MOTORS 


Use them where the motor supports the 
machine. Mounting bolts are screwed into 
tapped holes in the machined end shield of 
the motor. The line includes ratings from 
1/20 to 50 hp in squirrel-cage type, 1/4 to 
50 hp in wound-rotor type, from 1/20 to 
10 hp in single-phase type and d-¢ motors 
from 1/20 to 60 hp. Tri-Clad type shown 
has foot mounting. Also available without 
feet. 


FLANGE-TYPE MOTORS 


For use where the machine supports the 
motor. The flanged end shield of the motor 
is secured to the machine with through bolts. 
Available in same range of sizes aid types 
as face-type with or without feet. Type B 
flange has NEMA standardized dimensions. 


PARTIAL MOTORS 


This type is either closely coupled to the 
driven machine or built right in. Usually 
furnished as a complete motor less one or 
both end shields, or less shaft, for applica- 
tions where the machine can substitute for 
one or both end shields. Ratings are the 
same as in complete motors. 


SHELL-TYPE MOTORS 


Used where a high-speed motor must be built 
right into the machine or where a smooth, 
streamlined motor with close shaft or bear- 
ing centers is required. The motor consists of 
shaftless rotor and g shell-like frame to carry 
stator punchings and windings. Speeds up 
to 3600 rpm at 60 cycles are available — 
higher speeds can be furnished for opera- 
tion on higher frequencies. 


VERTICAL MOTORS 


For direct coupling to vertical machine shafts. 
Five base types are ovailable — ring, face, 
tripod, end-shield mounting, and NEMA Type 
B flange. Ratings range from ‘2 to several 
thousand horsepower in squirrel-cage, 
wound-rotor, synchronous, single-phase ond 
d-c type motors. 


GENERAL 





@ ELECTRIC 


G-E motors like these simplify your design 
job, save space, and cut your assembly costs 


Direct-coupled motors that literally become a 
part of your product not only save space and 
make for better appearance, but they can also 
be great time savers on the assembly line. 

The G-E modified standard motors shown 
here have precision-machined end-shield sur- 
faces and rabbets. All dimensions (and the 
angular relation of shaft to end-shield face) 
are held to close tolerances. This means that 
you get accurate, lasting alignment without 
fussy adjustments. In fact, you just bolt the 
motor to the machine and your product is 
ready to go. 


MACHINE DESIGN IS STREAMLINED 


In bringing your motor-drive problems to G. E. 
you save design time two ways. You save time 
because G. E. offers the most complete line of 
standard motor types and enclosures. Chances 
are that you can pick a motor with exactly the 
mechanical construction and torque and speed 
characteristics you want right out of the cata- 
log. You save time on knotty motor problems, 
too, because G. E. can put an unparalleled 
background of motor-application experience 
to work on your specific problem. A call to our 
nearest office will start the ball rolling. Further 
details in Bulletin GEA-4092. 


Keep on buying BONDS — and keep all you buy 
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for processing machines 


G-E time switches on processing 
machines are like extra men on a 
payroll. The user merely sets the 
time — the switch automatically 
goes into action at the second 
specified. This cycle timer accurately controls a series 
of operations from 10 seconds up to 1 hour in length. 
It repeats ON and OFF operations at any interval 
selected within its range. Use it for timing mixing 
machines, exhaust fans, pumps, blowers, filters, and 
similar machines. Details are in Bulletin GEA-2963. 


New, Small 


electronic relay 


Because it is able to amplify 
very limited currents transmit- 
ted by delicate control contacts 
or high-resistance circuits, this 
new G-E relay can greatly in- 
crease the use range of many 
control devices. Small in size, 
light in weight, and easily installed, it can be operated 
by any contact-making medium having a resistance 
up to 500,000 ohms (this can be increased to 5 million 
ohms if desired). It’s especially suitable for liquid-level 
control, sorting metal parts for size, textile seam detec- 
tion, and for service requiring a sensitive limit switch. 
Bulletin GEA-4214. 


for the lamps of tomorrow 





G. E. announces two new ballasts 
for fluorescent lamps. The first is a 
disk-shaped unit with a center 
mounting hole for use with 12- 
inch Circline fluorescent lamps. It 
can be assembled on portable 
lamp stems — concealed in the 
lamp base — or adapted to shallow-type wall or ceiling 
fixtures. The second new ballast is a high-voltage type 
for operating the new Slimline Mazda F lamps without 
any separate starting equipment. Available for lamp 
current values of 100 or 200 milliamperes. Ask for 
Supplements 2 and 3 to Bulletin GEA-3293F. 
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A G-E adjustable-voltage drive on your planer gives 
the machine greater speed and versatility than other 
types of drive. It accelerates and decelerates the 
table quickly yet smoothly, and permits it to be re- 
versed many times per minute. Thus, the planer table 
makes very fast round trips, and the user often can 
produce an extra unit of work per shift. 

» Moreover, your planer is able to take on a wide 
variety of jobs, because the operator can select the 
best cutting speed for a particular metal and still get 
an extremely fast return speed. The table responds 
promptly to a limit switch, thereby permitting accu- 
rate planing up to shoulders and in pockets. Planer 
operation is also greatly simplified. Control is central- 
ized in a single push-button station and a single 
rheostat enclosure. The drive is easy to install and is 
built to withstand severe operating conditions with 
little maintenance. 

Why not discuss the G-E planer drive soon with 
one of our application engineers? Complete details 
are in Bulletin GEA-3785A. 


— =n « 
— — 


TO GE 
NERAL ELECTRIc COMPANY err 


Apparatus 
Dept., Sect 
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.» - LINK-BELT 


A Link-Belt power transmission engineer has no one’s ax to grind —except his 
customer’s. Not confined by a limited line —he can recommend the type of speed 
reducer —the type of bearing —the type of chain drive—the exact power 
transmission units best suited to his customer’s needs. Link-Belt 
engineering advice on your power transmission problems is completely 

unbiased. There is no reason for it to be otherwise. ome 





LINK-BELT COMPANY chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8. Offices, Factory Branch Stores and Distributors 


in principal cities. 
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then he said to himeels: 





Aycatvont 





it Witt 


O' all the heroic plans to raise the 
status of the people—simplest and 


most practical is that of Mexico’s President 
Camacho. Says he— 


‘“‘Each educated Mexican is to teach an 
illiterate Mexican to read and write.’”’ 


The reason for this, he explains, is that 
we are going into a new world where edu- 
cation will win. Well he knows that the 
passing along of primary facts, from the 
imstructed to the uninstructed, provides 
the toehold for education in any line. 


Well he knows that education never 
hurts a man, if he is willing to learn a little 
something after he graduates. 


Well he knows the war was won by post- 
graduate thinking on production—by out- 
smarting outmoded procedures — through 
thousands of procedures such as— 
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“TEACH” —4e sage 


HERE, PRESIDENT CAMACHO, is education for any man who wonders 
why he cannot sell his product, made by outdated procedures, against a 
competitive product which is arc welded and come out with a profit. 











the A-B-C® 
of Welded Desi” 















Cut this piece 
from %" x 14" 
bar. 


Bm 


Stamp these 
two parts 
from '4"' plate. 





¥. 


| 





Jig up and 
weld... 





RESULT: Saves 60c each 














Epon bracket is typical of many parts being Here is the A-B-C solution to many of your prob 
' changed over to welded design to cut costs, and lems of today. The Lincoln Engineer will gladly help 
to produce a stronger, more rigid and lighter product you get the results you want. Studies in Machine 
one that can be constantly improved easily Design free on request. Ask for them on your 

and quickly. business letterhead. 


THE LINCOLN ELECTRIC COMPANY e Dept. G-1 e CLEVELAND 1, OHIO 


Cmewieus gredleis, natura recourse 
ARC WELDING | 





\ 
{ 
(A 





), . y = 
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“It’s Yours, Old Man,” said the Sullivan Machinery Co. 
to the Allis-Chalmers engineer. “All that compressor 
needs to make it happy is a motor. But it’s got to 
have the right qualifications before it can keep com- 
pany with my machine!” 


oc pee 








*} Don't Want This! Looks like the motors in San Fran- Well, That Compressor Manufacturer made our heads 
cisco and the compressor’s in New York. What | whirl. Lighter . . . more compact . . . simple design 
want is a motor that'll hug that compressor so close , . . . rugged construction . . . trouble-free . . . these 
you can’t tell where one starts and the other ends. were only part of what he wanted. So we measured 
It's got to...” and figured and made designs . . . 








Result: A completely integrated package unit with a We Cut Overall Size by pressing the rotor on the com- 
mighty saving in space. To install it you only had to pressor shaft. That eliminated motor bearings and 
connect the leads and it began to purr. Speaking of with it lubrication worries and any chance of misa- 
purring — you should have heard Mr, Compressor lignment. A new type of housing reduced weight, 
Builder when he saw the finished product. helped pack more hp into less space. a ie 










There's a Moral: Every time Allis-Chalmers 
engineering solves special motor problems, 
we discover new ways to build better stand- 

ard motors for you. Watch for these new 

and better motors fiom A-C. 






WwW 
Wait ‘til you see the NE 


HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co. 





THERMOPLASTIC 


PHONOGRAPH- BAROMETER & 
RECORD HOLDER CALENDAR 














THERMOSETTING 
CALENDAR 
| | HOUSING 
heads foe — 
eign im a sy iS | 
these — im Se SS i. 
sured Sei Sy. RS = 


LAMINATED eG y | qi P= 
j ~ ( SS ee 


STREET LIGHT 
PLAYING BOARD WIRING CHANNELS REFLECTOR 




















TO REACH A SOUND CONCLUSION TO YOUR PROBLEM IN 
PLASTICS consult the skilled technicians—engineers and designers—of 
the General Electric Company. For advice on the successful application 
of plastics materials using all available processes of manufacture, write 
Section F-35, General Electric Company, One Plastics Avenue, Piitsfield, 


Mass., or call the General Electric Plastics Divisions’ office nearest you. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


; 
; 
; 


£4, GENERAL €B ELECTRIC | 
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TIME LOST! Ordinary aluminum 
machining stocks produce long, 
spiral chips which curl around tool 
and machine, fouling moving parts 
and clogging feeder lines. A waste 
of operating and clean-up time. 
Alternative: use R317. 


TIME SAVED! R317, Reynolds 
free machining strong aluminum 
alloy, breaks into small chips when 
machined. These particles fall 
clear, do not interfere with opera- 
tion of tool or machine, are easily 
disposed of. 


Propucr ENGINEERING — NovemBeEr,. 194) 





DIFFERENCE! 


Smaller chips from R317, Reynolds free-machining alloy 
cut machining costs... help ensure higher quality production 


Metallurgically speaking: R317 is an alumi- 
num-copper-manganese-magnesium alloy 
(17S) with small additions of other metals to 
improve machining characteristics without 
sacrifice of strength. 


Economically speaking: R317 enables the ma- 
chine shop operator to cut costs. At the same 
time, it helps him improve production quality. 


Since cold drawing is not required to impart 
hardness and strength after heat treatment, 
tendency to warp during machining is mini- 
mized; also greater uniformity is gained. 


RESULT: Time saved all along the line! 
Fewer rejects! Finer production faster! 


Consi i oe pea 
nsider Alum — fi strong light Test R317 in your own shop. See the difference! Nationwide reports demonstrate 
weight . . . corrosion-resistant ... readily that it is admirably suited in ‘‘T’’ temper to general manufacture of aluminum 


“ a , : ‘ : alloy screw machine products requiring free machining characteristics. Available 
workable. Whatever your problem, Reynolds in rounds, hexagons, rectangles and squares. 

technicians will gladly work with your engi- 

neers. Offices in principal cities. Phone near- Write for Bulletin 55-A . . . ‘R317 Reynolds Alu- 

i - ; minum Alloy.’’ 4 pages. Contains technical infor- 

est Office . . . or write Reynolds Metals Com- mation, ordering data. Also, ask for 16-page Bul- 


pany, Aluminum Division, 2524 South Third letin 100-A. ‘‘Reynolds Aluminum. Its Important 


: gee Role in Tomorrow’s Products.’’ Both belong in 
Street, Louisville 1, Ky. Consult Reynolds. every production file. 


Buy VICTORY Bonds Now . . . and HOLD Them! 


REYNOLDS 


ALUMINUM 
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suPPLY 


Magnesium . . . lightest of all structural metals . . . is 
today freely available to American industry. As pioneer 
and foremost producer of magnesium, Dow extracts 
this metal in abundance from ocean woter and from 
natural underground reservoirs of brine. Magnesium, 
like other metals, is supplied in ingots and billets; 
extruded bars, rods, shapes, and tubing; rolled sheet, 
plate, and strip—and many additional forms. Present 
production capacity is ample for widespread use. 


y / 


NUFACTURER® 


Manufacturers throughout the nation are ready to 
produce new lightweight products of endless variety— 
with magnesium! Serving these manufacturers are Dow- 
owned plants, as well as numerous independent. pro- 
ducers of castings and mill products. Foundries, rolling 
mills, die casting shops, extrusion and forging plants— 
are all thoroughly experienced in magnesium fabrica- 
tion and semifabrication. Over the years Dow has 
taken a leading part in establishing techniques and 
procedures covering every phase of handling and work- 
ing lightweight magnesium. 
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LIGHTEST OF ALL STRUCTURAL METALS 


Stimulated by the unprecedented demands of war, the mag- 
nesium metal industry has grown at a history-making pace. 
Today it is ready to satisfy a great consumer market... 
fabrication facilities are ready ... manufacturers are ready... to 


supply the nation with new lightweight products of many kinds. 





AMERICA IS READY FOR MAGNESIUM! People are ready 
now to buy new lightweight products of all kinds— 
home appliances, garden tools, sporting goods—made 
with magnesium! Factories are ready to buy light- 
weight industrial products—tools, machine parts, han- 
dling equipment, transportation units—made_ with 
magnesium! America is alert to these new advances in 
easier living . . . increased efficiency . . . lightened 
burdens. AMERICA IS READY FOR MAGNESIUM! 


MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 


New York © Boston * Philadelphia * Washington + Cleveland + Detroit + Chicago 
St. Lovis « Houston « San Francisco « Los Angeles «+ Seattle 
2 


4 
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raphiter seals improve performance 
CARBON-GRAPHITE) 


schwitzer-cummins pump seals are among the 


many products in which graphitar has 


proven exceptionally effective 




















Graphitar is helping the efficiency of many types of installations.. Graphitar seals in automotive 
couplings, torque converters, and hydraulic transmissions retain hot oil even under 60 lb./sq. in. 
pressures at 350° F. and 500 ft./min. speed. Graphitar seals and blades hold air under extreme 
pressure in automotive air brake systems. Because it will not melt or fuse at any temperature, 

Graphitar makes exceptionally serviceable diabolos, molds, and carrying pads for glass-making 
operations. Chemically inert, Graphitar is widely used in equipment handling hydrochloric acid, 
sodium hypochlorite, and other corrosive solutions. Its exceptional resistance to wear and frictional 
heat makes Graphitar ideal for use as bearings and piston rings. Light-weight, yet mechanically 
strong, Graphitar can be machined to almost any shape and can be ground to tolerances as close as 


0005” in small sizes. Graphitar may provide the answer to some problem confronting you. 
v= WRITE TODAY FOR NEW 44-PAGE ILLUSTRATED CATALOG. 
\ 


S T ATE § GRAPHITE 
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of many products 


















uv 


The unique characteristics of Graphitar, the un- 
usual carbon-graphite material, make it effective 
for seals in a wide variety of liquid pumps. For 
example, Graphitar seals are standard in the 
latest-type automotive water pump seals being 
produced by the Schwitzer-Cummins Co. for in- 
stallation in many new automobile models now 
rolling off production lines. Water, alcohol, or 
any other anti-freeze cannot leak through a 
Schwitzer-Cummins seal and because of the wear 
resistance of Graphitar, the seal will usually last 


for the life of the car. 


CARBON-GRAPHITE 
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A statement about DU PONT 





The turning point is here. For the past 
several years, we, like other manufacturers, 
have been producing plastics entirely for war. 
From now on, the plastics we produce will go 
to fill the different but no less urgent needs of 
a nation at peace. 

As we turn this important corner, we feel 


that you, our present or possible future 
customers, are entitled to know the answers 
to these questions: ‘‘What has been the 
progress of Du Pont plastics during the war 
years? In the light of that progress. what 
can these plastics now reasonably expect to 
contribute to America’s peacetime economy?”’ 


During the war years, Du Pont brought out two wholly new plastics, 
in addition to improved forms of others. 


POLYTHENE—QOne newcomer—used exten- 
L sively for many applications during the 
war—is Du Pont polythene. This chem- 
ically inert thermoplastic is the lightest of 
all thermoplastics commercially produced. 
Polythene is admirably suited for insula- 
tion of wire for high-frequency current; its excellent 
electrical properties include low power factor, low 
dielectric constant, high resistivity and high dielectric 





NYLON MOLDING POWDER — Another new- 
comer is nylon for use as a plastic. Nylon 

' S molding FM-1, for injection- 
molding, offers unusual toughness and a 
Y a high service temperature, which under 
some conditions is as high as 380° F. Also, 

nylon retains its impact resistance at sub-zero temper- 
atures. Its chemical resistance is better than that of 


powder 


most thermoplastics; nylon resists esters, ketones and 
alkalis. Nylon FM-1 has replaced bronze as a valve 


3 “Lucite’”—‘‘Lucite’’ methyl methacrylate 
- resin returns from war with its virtues of 

transparency, good optical qualities, light- 

ness in weight, proved by service in many 
critical applications. The enclosures on nearly all our 
fighting planes were made of ‘‘Lucite.’’ So great was the 
Army’s and Navy’s demand that production was in- 
creased tenfold with five resultant price reductions. 
Builders of civilian airplanes will surely profit by their 


2+ 


strength. Its water absorption is less than 0.005'7. It 
has served the Army as insulation for telephone wire— 
lessened the weight to the point where a man can readily 
carry a mile of wire on his back. It is being and will be 
used in television cables, as containers for highly cor- 
rosive chemicals, as a packaging material, and for 
shower curtains and umbrella coverings. Polythene, 
originated in England by Imperial Chemical Industries, 
Ltd., has been developed and improved by Du Pont. 


seat, holding high air pressure in U.S. Navy torpedoes. 
It has also been used for electrical coilforms in tele- 
phone headsets. Other uses will be tumblers, tableware, 
slide fasteners, and combs. A whole new field of use for 


‘nylon FM-105 is in extrusion jacketing of insulated 


wire, where it contributes resistance to abrasion and to 
gasoline and other organic solvents. Still other new 
nylon formulations provide a selection of outstanding 
properties for specific jobs—expanding the field of nylon 
applications, already varied. 


war experience with “Lucite.”’ It does not discolor with 
age—in fact, you can expect ‘‘Lucite” to last for the 
normal life of the plane. Products made from ‘‘Lucite”’ 
are moisture-resistant, and are not affected by sunlight 
alkalis, oils and dilute acids. Peacetime markets hav« 
stored up a huge demand for “Lucite’’—to be used for 
compacts, medical instruments, television lenses, air- 
port light lenses, sparkling display fixtures, decorative 
home furnishings—uses old and new. 

PRoput 
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PLASTICS present and future 








2 NYLON PAINTBRUSH BRISTLES—Also new are 
\ tapered nylon bristles for paintbrushes. 
When the war began, they had not been 
perfected; today they have years of ser- 
vice behind them. The Navy has used 
millions of them. Repeated tests show that nylon bris- 





HEAT-RESISTANT “LUCITE’— An added war- 
time development is a new formulation, 
HM-122, high heat-resistant ‘Lucite’’ 
molding powder. HM-122 provides heat- 
resistance 30 to 40° F higher than that 
of general-purpose acrylic powders. In war 
it has been used for military vehicle lenses, parts of 





OTHER DU PONT PLASTICS—The war years 
saw those old reliables, ‘‘Pyralin”’ cellu- 
lose nitrate plastic and ‘‘Plastacele”’ cellu- 
lose acetate plastic, take on a wider 
of jobs, often saving weight and conserving 
precious metal. ‘‘Butacite’’ polyvinyl butyral resin, the 
tough plastic used as the interlayer of safety glass, has 


vari 


From Du Pont’s extensive research, several 
promising new plastics are expected to be 
ready during the first five post-war years. To 
produce these plastics and to meet expanding 
demand for existing ones, Du Pont is erecting 
a new plant, in addition to the present opera- 
tion of one of the largest plastic plants in the 
country. These plastics will help perform many 
tasks better and more economically; they will 
also make many products more attractive, 


tles which are tough and resilient, also resist attack 
from cold-water paints or kalsomine, and possess a 
combination of advantages unobtainable in any other 
type of bristles. They spread paint evenly and well, 
and they last at least three to five times longer than 
the best natural bristles. 


sextants, airfield landing-light lenses. In peace it wil! 
serve, among other uses, in automotive, refrigerator and 
radio parts. It can be produced in a variety of attrac- 
tive colors. Two other new formulations of ‘Lucite’ 
powder provide ease of molding with various degrees of 
heat resistance. These ‘‘Lucite’’ molding powders re- 
quire a minimum of finishing operations after molding. 


also been used successfully between sheets of ‘‘Lucite’’ 
to protect airplane enclosures of pressurized cabins 
against shattering. ‘‘Butacite’’ sheeting remains flexible 
and tough under a wide range of temperatures. In flake 
form, ‘‘Butacite’’ forms an excellent impregnating and 
waterproofing medium for fabrics; it is also used for 
fabric coatings (hospital sheeting, raincoats, etc.). 


more salable. And so, Du Pont faces the future 
with confidence—confidence that in the years 
immediately ahead more people can apply 
plastics for more and different purposes. 

The broad experience of the Du Pont plas- 
tics engineers is at your service, to help you 
determine whether a Du Pont plastic can help 
your product do a better job. Address: E. I. 
du Pont de Nemours & Co. (Inc.), Plastics 
Dept., Arlington, New Jersey. 


Share in the Victory—BUY BONDS 


or PLASTICS. . consult DU PONT 


am 
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BETTER THINGS FOR BETTER LIVING 


»».- THROUGH CHEMISTRY 
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against 130,000 000 


That is why we remind you as you plan for the 

, After the war, what ? future, to plan to use steel wherever possible. For 

: What kind of a car will satisfy a bomber pilot? steel has inherent advantages that few materials 
Will a jeep driver take four-wheel drive for can equal. 

granted on the truck he handles? The homes of Steel is unmatched for structural strength per 

tomorrow—what will they be like? Or the new unit area. It can reduce weight safely and at low- 

radios, cameras, washing machines, stoves and est cost. It can insure super-toughness to provide 

refrigerators? lasting protection against shocks, severe reversal 





i Millions of eager buyers are already dreaming of stresses, or sudden overloading. Its superior 
4 about the wonderful things to follow the fighting. rae. oe fatigue, heat, cold, corrosion and 
And they will have money to spend. But not with abrasion means long lite wherever used. 
you if your competitor can offer them something Steel can be polished to mirror surface, plated, 
better. painted, or permanently coated with porcelain 
To face this challenge your product will have enamel to add beauty and sales appeal. Its use 
3 to meet new and higher standards of efficiency, involves no unfamiliar fabricating problems. 
k usefulness and durability. Good looks will be im- Not only is steel the most versatile of materials, 
portant too, and, as always, a full dollar’s worth but judged on the basis of performance its eco- 
of value. nomic superiority is outstanding. 


9 times out of 10 steel will do it better 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors- United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


Here are steels with which you can safely 





build the success of your postwar product 


U-S-S STAINLESS AND HEAT-RESISTING STEELS to assure high resistance to corro- 


sion and heat, and to reduce weight. 
U-S-S CARILLOY ALLOY STEELS — Special steels for the special jobs of industry. 


U-S-S HIGH STRENGTH STEELS to resist corrosion and increase strength without 
adding weight. 

U-S-S COPPER STEEL to give at least twice the atmospheric corrosion resistance of regu- 
lar steel at little additional cost. 

U-S-S ABRASION-RESISTING STEEL to combat wear and friction. 

U-S-S HOT-ROLLED AND COLD-ROLLED STEELS to provide the basic advantages of 
steel, plus maximum economy in accordance with the needs of each job. 

U-S-S PAINTBOND—A galvanized, Bonderized sheet that permits immediate painting 
and holds paint tighter. 

U-S-S VITRENAMEL—Sheets designed especially for porcelain enameling. 


U-S-S ELECTRICAL SHEETS for motors, generators and transformers. 
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TYPICAL PROPERTIES OF MELMAC 1500 
GENERAL PURPOSE, ARC-RESISTANT INDUSTRIAL PLASTIC 
Average 

Bulk factor 2.4 
Specific gravity 1.45 
Flexural strength, psi 11,000 
Shrinkage, In. jin. (4’’ x 1/g"’ disc) 

Mold, immediate .008 

After 8 hrs. (@220'F. .0015 

Total aging shrinkage 43 hrs. ( 220 F. .004 
Water Absorption (%) 0.38 
Arc resistance (ASTM) secs. 120-110 
Dielectric strength (.080’’) 

Room temp. (S T) v, mil. 465 

100°C. (S T) v mil. 374-375 











For automotive and tractor and stationary gasoline engine For circuit breakers, switch boxes and similar electric equip- 
ignition and assembly parts, MELMAC 1500’s strong insulat- ment, the high dielectric strength of MELMAC 1500, plus its 
ing properties will assure efficient performance and guard resistance to damage from electric arcs, will insure increased 


against breakdown in spite of adverse service conditions. life and dependability. 
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MELMAC 














iting parts for electric motors and control, such as this 
stic collar on a brush holder for heavy duty mining ma- 
ery, can be molded of MELMAC 1500 to provide high 
hanical strength and arc resistance needed for hard service. 








-anew dielectric material 


MELMAC* plastic 1500—another of Cyanamid’s famous insulating MELMACe 
plastics—is a general purpose, arc-resistant industrial plastic for use in electrical parts, 
switchgear, circuit breakers, terminal blocks, automotive and tractor ignition parts, 
and similar applications. Its high dielectric strength, high heat and arc resistance, and 
non-inflammability help assure uninterrupted performance of electric equipment in 
spite of dust, dirt, humidity, or other adverse service conditions. 

MELMAC 1500 is a wood-flour-filled material, readily moldable in existing equip- 
ment by either compression or transfer methods. Further information on this new in- 
dustrial plastic, with its excellent combination of physical and electrical properties, 
will be supplied promptly. We shall also be glad to work with you on its adaptability 


to your dielectric requirements. 


AMERICAN CYANAMID COMPANY « PLASTICS DIVISION 


32AROCKEFELLER PLAZA © NEW YORK 28; Went. 
*e oi f 
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PLASTIC 
fo. 1500 


Double-pole control switch and other insulating pieces for 
electric control boards molded of MELMAC 1500 will give 
long, efficient service because of the material’s high arc resist- 
ance, dielectric strength, and resistance to impact. 









































THE CARPENTER STEEL COMPANY, 117 W. Bern Street, Reading, Pa. 
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To Get High Precision Parts 
with Fewer Rejects 
i>, 





A>, 





. . . use the Stainless that met exacting 


Norden bombsight requirements 


@ If ever a job called for close tolerances, plus product 
dependability, it was this famous bombsight. 


The requirements were tough. For instance, one small piece 
—the heart and nerve center of the bombsight—was held 
to a tolerance of +.0001’’. The part contained less than le 
worth of steel, yet was listed as an $8 cost item. Stainless 
was a ‘must’ for this and many other vital parts, because 


corrosion resistance, wear resistance and a high strength 
weight ratio Were necessary. 





Why Carpenter Free-Machining Stainless was first choice 
for these bombsight parts is a story that can now be told. 


You can sum it up in one word— ‘“‘dependability’’. Said one 
of the factory superintendents: ‘Experience with material 
obtained from other sources has convinced me that we have 
less rejections, better machining time, less trouble in 


straightening, and better tool life with Carpenter Stain- 
less No. 5 bar stock."’ 


Your own precision requirements may be less severe, but 
you will benefit by the consistent, money-saving uniformity 
of Carpenter Free-Machining Stainless. Made to tool steel 
standards in a tool steel mill, Carpenter Stainless guaran- 
tees top-flight performance. 


Try Carpenter Free-Machining Stainless Steels and see what 
a difference they make in your production set-up. Your 
nearby Carpenter representative will gladly help you in 
solving your Stainless problems. Call him or write us at the mill. 


( urpenter STAINLESS STEELS 


BRANCHES AT Chicago, Cincinnati, Cleveland, Detroit, Hartford, Indianapolis, New York, Philadelphia, Providence, St. Louis 
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fiber ted as a plastic materia 
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abilit lings. That the Columbia 
R p j oducers of Ca Ro dit 
should | levelop a sailing bo 

with a | molded i this material See) 1 
dical , rd leas brodt 

by pifte dt 5 

the ind 

The development of this Co-Ro-Lite 

sailbo > an outgrowth of the Colum 


bian Rope Company’s wartime expe 


1 ‘ 11 ' 
rience in making targe moldings sucn 


; ‘ 
as jettison tanks, glider noses, and en 


. 1 ] 
gine nacelles. The experience gainer 


In Molding ft tem seemed 


applicable fashioning a strong light 


weight sailboat hull 


Molding The Hull 


1 1 
1 thick blanket of 


ron they } first 


} 1S rst cut into a rough 





to be 


shape resembling the finished boat. 
This 


dusted in 


blanket was then mechanically 


a vibrator machine with a 
powdered Durez phenolic resin to the 
extent of 50 to 55“ content. This com 
bination was then bag-molded into the 
hull. The 


separately but in 


tinished deck was molded 


1 similar manner. 


The inherent properties such as du- 


rability, moisture resistance, and im- 

! 1 1 . 
pact streneth which the Durez resin 
used for this purpose possesses, com- 


bined with the tremendous streneth of 


sisal fibers, make a lightweight hull of 


unusual durability...a hull with no ribs 


yr internal bracing 


Many Advantages 


{ 


lition to the production 


in aac econ 


ettects, this 


Durez-resin-impregnated sisal fiber 


sailboat has no seams to be caulked 
Furthermore, the monocoque construc 
tion provides a boat which does not 














P 





have to be worked over each season 
aside from painting, and offers a clean 
catch dirt. 


interior with no ribs to 


submersion 
Florida 


plastic boat resists penetration by bar- 


Besides this, tests con- 


ducted in waters prove this 


nacles and other growth. 


Competent Assistance Available 


The Co-Ro-Lite sailboat is but one of 
many highly successful developments 
in which Durez phenolic plastics were 


used, 


As specialists in the production of the 
ersatile phenolics tor the past quartet 


IDdurez technicians have 


acquired a rich background of suc- 


cessful product development work. 


The benefits which this 


background 
and a wealth of proved data can pro- 


vide are available to you 


and your 
custom molder at all times. Durez 
Plastics & Chemicals, Inc., 3011 Walck 
Road, North Tonawanda, N. Y. 


MOLDING compounns | 
INDUSTRIAL RESINS i 


NOW SOLUBLE RESINS | 


PLASTIc. 5 THAT FIT THE JOB 


Propuct ENGINEERING 





NovemsBer, 1945 














1% 


— 


YTD, 


LER, 








-ason 
clean 
. dirt. 
con- 
e this 
y bar- 


lable 


yne of 
ments 


> were 


of the 
uarter 
have 
t suc- 
work. 
round 
n pro- 

your 
Durez 
Walck 


1945 











€ 

5 

es 
er 
3 


HLT), 






























WW NUS GEN “ 3 
| \Y 1 CAN BEAT STATIC ELECTRICITY. = 
© (VM STATICRESISTING SUPER-7. MY 


\S BUILT-IN CONDUCTING EL 
Y CARRIES CHARGES TO MACHINES 
| > WHERE THEYRE GROUNDED. USE 
> (ME WHERE EXPLOSION 15 A 






42 ae 










NOTHING ELSE TAKES HEAT THE 
WAY | D0. I'M SUPER-7 HEAT- 
RESISTING, AND BELIEVE (T OR 
NOT, 180° [S JUST COMFORTABLY 





I'M SUPER-7 STEEL . | HAN 
HEAVY JOBS, BECAUSE MY STEEL 
CABLES ADD POWER, REDUCE 


\ STRETCH AND SLIPPAGE. 



















| CAN TOP THAT! 'M MADE OF SOLID 
NEOPRENE. PUT ME WHERE BELTS VIRTUALLY 






MY SKIN IS MADE OF NEOPRENE. 
|CAN HANDLE 90% OF ALL OIL 
CONDITIONS. THEY CALL ME 
SUPER-7 OIL-RESISTING. 


arts 
o* 
7 ee 

2° ,e° 

=>". e* 





A VRS 
S\ x : . 
a 
re a 
A 1960 
-s = 
ee ~ 


| Texrope V-belts are available nation-wide through Allis- 
Chalmers Dealers and Sales Offices. It pays to make Allis- 
Chalmers your V-belt drive headquarters. 





| ALLIS-CHALMERS 


Texrope Super-7 V-Belts result from the cooperative research of two great com- 


panies—Allis-Chalmers and B. F. Goodrich—and are sold exclusively by A-C. ‘ 
1960 
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| BULLETIN! 


SPEED RECONVERSION 
WITH HELP OF NEW 
FREE AL Kil! 


Guide to “How to 
Take Reconversion 
Inventory” of Drives, 
Motors, Pumps 








Help in the big job of reconverting for 
peacetime production is now offered to 
| plants everywhere by Allis-Chalmers 
| Mfg. Co., its district offices and dis- 
tributors. To all who request it, we're 
sending the new ‘‘Reconversion Inven- 
tory Kit’, planned to speed the task of 
determining the condition of your ex- 
isting equipment — V-belt drives, mo- 
tors, and centrifugal pumps — which 
will be used in reconverted production, 


| SUGGESTS PROCEDURE, 
| STATES STANDARDS 


Used by foremen, maintenance men, 
and engineers, the Kit is a real time- 
saver... leads efficiently to probable 
trouble spots, helps clear them up. 
Gives bearing tolerances, resistance for- 
mulae, etc., in compact, easily-used form. 
Check List appraisal charts help deter- 
mine present and future condition of 
units inventoried. 


HOW TO GET YOUR KIT 


For your free Reconversion Inventory 
Kit, call your nearest Allis-Chalmers 
| distributor or district office, or write 
| Dept. 75, ALLIS-CHALMERS MEG. Co., 
Milwaukee 1, Wis. 








SPO RNOSSSSOSSSSSSSS SSS SSS eee4 
p ALLIS-CHALMERS MEG, CO. : 
a Dept. 75, Milwaukee 1, Wis. ' 
1 a 
& Please send Reconversion Inventory ! 
' . - Y 3 
s Kit free of charge to: : 
r 

4 Company ; 
P ' 
: I ia ccleictciiateiiipaaael : 
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‘ Only STAINLESS Can Give Your Products 
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These are the lasting benefits your specific grades of Armco Stainless can Rolling Mill Company, 2801 


customers get from products made for your new products. The Ameri- Curtis Street, Middltown, Ohio. 
of ArMCo Stainless. They mean more 


sas A FEW PHYSICAL PROPERTIES OF ARMCO STAINLESS 
sales for you—-and more satisfied 
customers. 





; a Ultimate Tensile Yield Strength Scaling 

Yet sales-appeal is not the only ad- Strength, psi.* psi. (.2 %) Temp. 'F. 
vantage you get from Armco Stain- 17-7 (Type 301) 110,000 40,000 1600 
less Steels. They are easy to fabricate. 18-8 (Type 302) 90,000 35,000 1650 
They form readily and can be drawn 18-8 (Type 304) 85,000 35,000 1650 
as much as 506 without rupturing. 20-10 (Type 308) 90,000 35,000 1800 
Either gas or electric welding meth- 18-12 Mo (Type 316) 85,000 40,000 1650 
ods may be used. F 25-12 (Type 309) 95,000 45,000 2000 
aE tii ; it : 18-10 Ti (Type 321) 90,000 35,000 1650 
Write us for more information on 18-10 Cb (Type 347) 90,000 40,000 1650 
13 (Type 410) 65,000 35,000 1250 
gtAINLEss 17 (type 430) 75,000 45,000 1550 
27 (Type 446) 80,000 50,000 2000 


























*ARMCO High Tensile Stainless Steel meets specifications requiring yield strengths as high as 
140,000 psi. and tensile strengths up to 185,000 psi. min. 


THE AMERICAN ROLLING MILL COMPANY 
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A. advanced type of precision grinder, built by the 
Norton Company, Worcester, Mass., has won wide favor 
for its high production rates on small machine parts. Its 
outstanding characteristic is simple, yet highly flexible, 
control, right at the operator's fingertips. 


Work speeds on this grinder are set on a dial—any 
level from 100 to 1000 rpm, with constant torque through- 
out—thanks to the use of a G-E Thy-mo-trol drive. Jogging 
control is also easily adjustable over a wide range, and 
dynamic braking gives fast stops. Yet the machine operates 
on a regular a-c power supply. 


FOR WIDE-RANGE STEPLESS SPEEDS 


A Thy-mo-trol drive is a complete, co-ordinated set of 
equipment including an electronic panel, transformer, con- 
tro| station, and a d-c motor matched to the job. It’s the 
increasingly popular choice of machine builders and users 


GENERAL &@ ELECTRIC 


676-190-8930 


Buy all the BONDS you can—and keep all you buy 


» . 
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(Above) 
Enclosure at rear of Norton 4-in. Type C grinder houses 
compact Thy-mo-trol electronic panel and other electric 
control. 


(Left) 
Ease and accuracy of control have made this grinder 
popular for production work on small parts. 


SPEED RANGE 


FINGERTIPS 


for applications requiring stepless speed control, adjustable 
accelerating torque, or constant speed under changing 
loads. 


Standard Thy-mo-trol drives can be obtained in ratings 
from 1/8 to 25 hp. In special cases, speed ranges as high 
as 100 to 1 have been furnished. The experience of G-E 
engineers is available to help make Thy-mo-trol an in- 
tegral part of your product or processing set-up. Apparati: 
Dept., General Electric Company, Schenectady 5, N. Y. 


| THY-MO-TROL 
| DRIVE 
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‘ Lowering an Alcoa Alumi- 
num impeller into the pit 
for centrifugal testing. It is 
run in a vacuum to reduce 
the driving power. 


\LUMIN 
Buildin 








p00 pounds of ab- 
"are backed up by © 
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Yes, it’s a snap to change sheaves now, when you provide 
Allis-Chalmers’ new “Magic-Grip” ome fastest mountin g and 
demounting sheave on the market. Saves time and money. 








@ hazard 
is of ab- 


up bya £ 1 


Place sheave on shaft. Slides 
on smoothly because clearance is 
aaa i provided by expanded bushing. 
) There's no hammering — no forcing! 
| Complete sheave and bushing unit comes 
B inta oe for quick, easy mounting. 


2 


screws; sheave is locked to shaft, grips 
like magic! No set screws to damage the 


| ‘SEE WHY THE NEW “MAGIC-GRIP” MOUNTS FAST, PERFORMS SMOOTHLY 


Alignexactly, using straightedge, 
(It’s easy with this free-sliding 
sheave.) Then tighten three cap- 


shaft. Write A-C for Bulletin B6310. 


Allis-Chalmers Texrope 


“MAGIC-GRIP” 
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RECONVERTING? 


GET THIS 
NEW FREE KIT! 


To help you find out how your 
present equipment will fit into 
future production, A-C offers a 
new free “‘Reconversion Inven- 
tory Kit” — Fact Sheets and 
Check Lists to speed your ap- 

praisal of V-belt drives, electric 
motors, and centrifugal pumps. 
Applies to all makes. Call your 
A-C distributor or district office, or 
write Dept. 55, ALLIs-CHALMERS 
Mrc., Milwaukee 1, Wisconsin. 
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HYCAR’s 


versatility me an 





in every I 


Here’s a good example 


5 ie increase the production of an 
oil well it is frequently necessary 
to pump hydrochloric acid into it, 
and then wash the well. That means 
the pumps have to handle not only 
the acid, but the washing compound 
plus a mixture of mud, salt water, oil, 
gas, and slush. 

Because of this unusually severe 
service it used to be common prac- 
tice to replace valve inserts after 
every job. But now HYCAR valve 
inserts are widely used, and as many 
as 8 acidizing jobs have been performed 
with a single set of HYCAR inserts 
without any signs of leakage or failure. 


HYCAR’s chemical and physical 


properties—listed in the box at the 
right (and available in specifically 
selected combinations)—make this 
performance possible. These same 
properties in other applications in 
every industry have made possible 
superior performance of resilient 
rubber parts, longer life, and reduced 
maintenance expense. 


Ask your supplier for parts made 
from Hycar. Test them in your own 
applications — difficult or routine. 
You'll find for yourself that parts 
made from Hycar will save you mon- 
ey, give you more efficient service — 
that it’s wise to use Hycar for long- 
time, dependable performance. Hycar 
Chemical Company, Akron 8, Ohio. 


Hycar 


Reg. U.S. Pat. Of 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 
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CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


EXTREME OIL RESISTANCE — insuring dimen- 
sional stability of parts. 

HIGH TEMPERATURE RESISTANCE—up to 250 
F. dry heat; up to 300° F. hot oil. 


ABRASION RESISTANCE—50% greater than 
natural rubber. 


. MINIMUM COLD FLOW — even at elevated 


temperatures. 


. LOW TEMPERATURE FLEXIBILITY — down to 
OF, 


. LIGHT WEIGHT— 15% to 25% lighter than 


many other synthetic rubbers. 
AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation. 


HARDNESS RANGE—compownds can be varied 
from extremely soft to bone hard, 


. NON-ADHERENT TO METAL—compounds wil! 


not adhere to metals even after prolonged con 
tact under pressure. (Metal adhesions can be 
readily obtained when desired.) 





a 
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Induction motors—always an easy responsibility 
for maintenance crews—are now simpler than ever. 
Now, in sizes up to 15 hp, Westinghouse squirrel-cage 
motors need no lubrication for 5 years at least and 
maintenance is practically negligible. 

All Westinghouse squirrel-cage ball bearing motors 
(CSP and CS) up to 15 hp, frames 203 to 326, are 
prelubricated at the factory and sealed so they need 
not even be inspected for lubrication until after 5 
years of 24-hour-a-day operation. In operations using 
many motors, this saves a large amount of time for 


maintenance crews and brings other advantages, 
as well: 





® No overgreasing 

© No “skipped” bearings 

® No grease contamination 
© No grease seepage 

© No unreplaced pipe plugs 


With all these advantages, you can install motors 
and work them hard for 5 years or more with no 
attention. For complete information, write for Bulle- 
tin B-3554 and Descriptive Bulletins 3100-CSP and 


_— 3100-1 to Westinghouse Electric Corporation, P. O. 
~- Box 868, Pittsburgh 30, Pa. J-21329 
250° 

than F. ; 

nea | i ) LIBERAL 

é SUPPLY 

— \ Jor GREASE 
than 


' [ug SNAP RING 
int to Z a pera “ 
aried q Ke | 


5 will 


» “REMOVABLE 








|e ywN— sea 
: . 
Westinghouse 
Xi PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
: DOUBLE 
; WIDTH 
5 


SQUIRREL-CAGE MOTORS 
Another Westinghouse motor “First” 


the lubrication label that says, 
“Don’t lubricate for 5 years or more.” 
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This Taylor-Wilson Tube Cutting-Off machine is 
EO ET A representative of the wide variety of uses to which 
Torrington Bearings are put where maintenance time- 
out would seriously hamper production. In the design- 
ing of the gripper chuck for this machine, a tight, 
unfailing grip was necessary to prevent 6 pt under 
the extreme pressure of the high-speed cutting-off 
operation. And it was of prime importance that the 
bearing used to close the chuck while the tube was 
being cut off be rugged, efficient and dependable. 






















J U A long-life, trouble-free Torrington roller thrust 
hearing was the logical solution to the problem, and 
the severe, full-schedule operation of these tube cut-off 
machines has proved again the ability of Torrington 











X-Section of 17'4" 1.D. x 22" O.D. Torrington roller thrust Bearings to help modern equipment do a better job. 
bearing, which is mounted on a hollow spindle and carries Designing and building large, heavy-duty bearings 
the thrust load that is used to close the gripper chuck during for use in the oil, steel, paper and machine tool indus- 
the cutting-off operation. Bearing capacity is 179,500 Ibs. tries is the everyday function of Torrington’s Bantam 
at 100 R.P.M. Bearings Division. Our engineering department is 


ready at all times to cooperate with you in solving your 
friction problems, whether routine or unusual. 





THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION j 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER + TAPERED ROLLER + NEEDLE =: BALL 
40 
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Wed product. 


Take advantage of Celanese” 
custom-built Plastics 








Do you know ... that Celanese produces a 
flame-resistant thermoplastic (LUMARITH XF) with the 
high speed molding qualities of standard cellulose ace- 
tate? ... that dial faces, covers, transparent shields and 
bezels can be molded to optical clarity from LUMARITH 
Zz? ....that LUMARITH EC offers sub-zero toughness. 
warpage resistance, lightness and excellent moldability,. 
all in one composition? 


THESE are but a few of the new developments in Cela- 
nese cellulosic thermoplastics that soon will be avail 
able for civilian use. The war service of Celanese plastics 
include some of the toughest jobs thermoplastics have 
ever tackled: aircraft control wheels molded over metal, 
corrosion resistant film insulation, interchangeable flash- 
light parts for arctic use, waterproof packaging of pre- 
cision electrical parts, flameproof cable grommets for 
naval use, close-tolerance gas mask parts, instrument 
housings... 


These wartime applications tell a story of thermoplas- 
tic versatility that has important implications for the 
designer and manufacturer. Certainly, your plans for an 
improved postwar product will call for the best plastic 

; available. We suggest that you take advantage of the 
war experience data collected by our technical staff. It 
will show you what you can expect plastics to do for 
you, and most likely indicate how production costs can 
be lowered. Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madison Avenue, 
New York 16, N. Y. 


LUMARITH" PLASTICS 


MOLDING MATERIALS... FILMS 
FOILS... SHEETS...RODS...TUBES @¢ 











ALL | nen 


. ; : 4] 
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General Plate 
LAMINATED 
METALS — 


are your answer 
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Manufacturers and designers of peacetime products who want exceptional 
performance characteristics, long operating life and low overall cost of 
materials should investigate and become familiar with the advantages offered 
by General Plate Laminated Metals. 


These combinations of precious metals permanently bonded to low cost 
base metals give you the performance of solid precious metals yet cost 
slightly more than the base metal itself. For instance, your designs call for 
high corrosion resistance ... General Plate sheet, wire and tube meet the 
requirements with a thin layer of silver. In contacts, a lamination of silver at 
the actual point of contact gives the desired high electrical conductivity 
costing a fraction over the base metal. 


Whether it’s a redesigned pre-war product or an entirely new item, plan 
to use General Plated Laminated Metals. They'll save you money, improve 
performance and assure long life. They are available in combinations of 
precious metals to base metals or base to base metal laminations. New lam- 
inated combinations developed since the war are also available. Our engineers 
are available for consultation. Write for information today. 


Where to use 
GENERAL PLATE LAMINATED METALS 





_—— 


Electrical Contacts 


Turbines 








Instruments 











Chemical Apparatus 











Mobile Equipment 








General Plate Division 


of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, II!.; 2635 Page 


Drive, Altadena, California; Grant Bidg., Pittsburgh, Pa 


ATTLEBORO, MASSACHUSETTS 
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NOTHING LOCKS LIKE A SPEED NUT 


Only SPEED NUTS provide a COMPENSATING thread 
lock and a SELF-ENERGIZING spring lock. As the 
screw is tightened the two arched prongs move in- 
ward to lock against the root of the screw thread. 
%. hese free-acting prongs COMPENSATE for tolerance 





variations. Compression of the arch in prongs and 
base creates a SELF-ENERGIZING spring lock. These 
two forces combine to definitely prevent vibration 
loosening. 








RODUCTION men who actually use them really 

LP evecare the ease with which SPEED NUTS 

are applied. They'll tell you that SPEED NUTS start 

easier, tighten down faster, and eliminate fumbling 
around with hard-to-handle lock washers. 

Production men also will tell you how much time 

is saved by using any of the self-retaining types of 


SPEED NUTS. They merely snap these fasteners into 


bolt-receiving position by hand, instead of welding 
or riveting cage nuts in place. Moreover, these 
self-retaining SPEED NUTS provide ‘“‘float’’ to com- 
pensate for misalignment of clearance holes. 
These are only a few reasons why production 
men prefer SPEED NUTS. But reasons enough for you 
to investigate SPEED NUTS for your own benefit by 


writing today. 


TINNERMAN PRODUCTS, INC. - 2041 Fulton Road, Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, 
Ontario 
In France: Aerocessoires Simmonds, S$. A., Paris 





NOVEMBER, 1945 





In England: Simmonds Aerocessories, Ltd., London 


In Australia: Simmonds Aerocessories, Pty. Ltd., 


Melbourne 








* Trade Mark Reg U. S. Pat. Off 


PATENTED 


FASTEST THING IN FASTENINGS...OVER 3000 SHAPES AND SIZES 
43 


Why Speed Nuts are First 








There may be a Diesel locomotive... 
a power shovel or a loom in this room 


Pe: Wag 


none § 


A 
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Section of Hyatt 
Engineering Labo- 
ratory. At right— 
one of many test 
fixtures. Hyatt 
bearing being given 
an endurance test. 


EACH DIFFERENT TYPE of application makes 
its own special demands of Hyatt Roller Bear- 
ings — with such destructive forces as speed, 
impact, radial or thrust loads, and others—as 
well as conditions of moisture, wetness, heat, 
cold, dust, dirt. 


It is traditional to build Hyatts with endur- 
ance to outlast the equipment for which they 
are designed. Our way of making sure of their 
capacity to do so is to simulate the conditions 
of the job—whether it’s that of a massive 
locomotive journal box or a feather-weight, 
high-speed spindle on a textile loom—in our 
24-hour-a-day testing laboratory. 


HYATT. R OO ma E 








206 


Here, dozens of individual tests go on all the 
time —even to running bearings to destruction 
to prove their correctness of design. 

Any bearing, in any stage of production may 
be picked for these tests by Hyatt’s roving 
test engineers. This random selection is added 
assurance to the Hyatt Roller Bearing user 
that both workmanship and metallurgical 
standards are adhered to throughout the entire 
manufacturing process. 

Hyatt engineers gladly consult with you on 
the selection of the proper Hyatt Roller Bearings 
for your product. Hyatt Bearings Division, 
General Motors Corporation, Harrison, N. J. 


R BEARINGS 
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A GOOD SPOT FOR ALCOA |. > ~ 
ALUMINUM PERMANENT MOLD CASTINGS 


Charged from an air line, this “Fluid-Bal” carries its own air 
pressure, simplifying the servicing of brake systems. With one 
job completed, it is easily moved on to the next, because it’s 
made of lightweight Aleoa Aluminum. 

; Two aluminum hemispheres, made as permanent mold 
castings, are welded together to form this pressure-tight ball. 
The rack included in the lower casting holds the hose. 

Pressure-tightness is only one advantage of Alcoa Aluminum 
permanent mold castings. They also give you excellent details 
and smooth surfaces, which require very little finishing. 
Dimensional tolerances can be quite close. 

Manufacturing plants under pressure for large quantity 
production find Alcoa Aluminum permanent mold castings a 
ereat help, and most economical. For quotations, write 
\LUmMiInuUM Company oF America, 2193 Gulf Building, 


Pittsburgh 19, Pennsylvania. 


UCT ENGINEERING — Novemper. 1945 





From Metallurgical Research 


Unprecedented development of mechanisms for war _ 
purposes has focused anew the penetrating light of 
research on old as well as new spring materials. Methods 
of treatment—heat or physical—have been continuously 
refined for specific applications. The result further in- 
creases the effective range of springs, making possible 
new standards of mechanical performance. 


From Improved Techniques of Production 


Faced with the need to produce unprecedented quan- 
tities of precision springs, mechanical equipment has 
undergone radical development and change, with a 
foley od-t-jeleystobbelem-CoAZ-Velor-MneMrst.Detvec-LoitibabeleM-lele)slerseb( cm 

Hore) Mo l-1<)o peMM-bolo MB o) core ts (oisloyoMBrsl-jdelore (Mot AU-M-Uico Mell - el 
broadened by the amount and variety of intricate shapes 
‘and bends as-a result of recent mechanical progress. 

se"'fPhe advantages to you of Gibson’s war-spurred 
progress can best be shown when your plans reach the 
yep abeleME-je.- os bpler-LeleseM-i¢.(e(-m 


“Wiis 


The WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Avenue, Chicago 14, Illinois 


WRITE FOR THIS HANDBOOK 
iad \ (rel at-bat Cor Vito) op abate t 
baat bap ales balsa bale g-vale@ Bl-s-} lore 


GIBSON-SPRINGS 
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FOR THE 
POWERFUL 


WL 473 


Exhaustive tests made by Westinghouse electronic tube 
engineers with the WL 473 have resulted in new and higher 
ratings that broaden its field of usefulness in the FM broad- 
cast and induction heating fields. 

The frequency rating has been increased to 110 me for 
KI power amplifier service in FM broadcasting. The DC 
plate voltage has been increased to 5000 volts for RF power 
oscillator and amplifier service below 60 mc in RF heating, 
with a resulting increase of 20% in power output. 

Write for additional data to your nearest Westinghouse 
ofice or Electronic Tube Sales Department. Westinghouse 
electric Corporation, Bloomfield, N. J. 


TUNE IN: John Charles Thomas, Sunday, 2:30 P. M., EST—NBC 
Ted Malone— Mon. through Fri., 11:45 A. M., EST—ABC 
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RF POWER AMPLIFIER, CLASS C 


Key down conditions per tube without 
amplitude modulation 


Typical Operating Conditions—110 mc. Max. 


Plate Volts, D. C. 
Plate Current, D. C. Amps. 
Grid Volts, D. C. fixed or. 
Grid Resistor, Ohms 

Grid Volts, Peak RF 

Grid Current, D. C. Ma. 
Driving Power, Watts . 
Power Output, Watts 


RF POWER OSCILLATOR, CLASS C 


Key down conditions per tube without 


litad clscleeti 





3500 
1.0 
—300 


Typical Operating Conditions—60 mc. Max. 


Plate Volts, D. C. . 

Plate Current, D. C. Amp 
Grid Volts, D. C. 

Grid Resistor, Ohms 

Grid Volts, Peak RF. 
Grid Current, D. C. Ma 
Power Output, Watts 


estinghouse hectic ldber at Wok 
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They wanted... 


to time bullets 





The engineers of Fairchild Camera & Instrument Corpora- 
tion had an idea! 

Why not design a compact, electrically-controlled ma- 
chine gun synchronizer to overcome the drawbacks of 
bulky, complex mechanical types? 

Then, there’d be no limit on the number of guns that 
could be fired through the prop. The rate of fire could be 
kept up regardless of how fast or slow the engine was 
working. Fire power could be concentrated in a more dev- 
astating pattern than is possible with guns strung along 
the wings. And, adjusting time could be reduced from 
hours to minutes. 

But after electrical and mechanical details had been 
worked out, one big question threatened its practicability. 
Was there a metal with all the properties needed for the 
most vital part? 

That part was the trigger-motor armature. It had to be 
small, lightweight (214 oz.)—yet tough enough to exert a 
55-lb. punch and take a110-lb. recoil 72 times a second... 
It had to be heat-treatable to Rockwell C 38— yet machin- 
able and ductile enough to permit cold-working . . . It had 
to be non-magnetic for operation in an electric circuit... 
It had to resist fatigue, warpage, and corrosion in jungle 
heat or stratosphere cold. 

Quite a large order for one metal to fill. But production 
went ahead, for such a metal was available...““"KR’ MONEL. 


Heat-treatable, machinable “KR” MONEL is one of the 
problem-solving INCO Nickel Alloys—a family of strong, 
tough, heat- and corrosion-resistant metals. They’re all de- 
scribed in “Tremendous Trifles.”” May we mail you a copy? 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


NICKEL A. ALLOYS 


MONEL® « “°K MONEL* + “*S’* MONEL® + ‘'R'’ MONEL*  “KR’’ MONEL* ¢ INCONEL® © ‘‘2°* NICKEL* © PISKEL © Sheet 
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TRIGGER MOTOR 
tric Synchronizer. Mounts on side plat 
of the gun, and provides constant fi 
power at any engine speed between 90 
1440 rpm. Total weight only 9 pound 


of the Fairchild Ele 





1 RIGGER-MOTOR ARMATURE (Clo 
up view) of the Fairchild Evectric § 
chronizer. Machined from" KR" MONE: 
bar stock. Walls are only 0.013” thict 
The thirty pairs of holes are punched 


in one minute. Weighs only 2'4 ounce 
without windings. 
ire.. astings... Welding Rods (Gas & Electr 
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Tool engineers transfer structural locations to 


plastic skin——a thin, transparent VINYLITE sheet. 





TEMPLETS ARE MADE /AS7EK TODAY 


DIMENSIONAL STABILITY and lots 
of it! That’s one asset that makes 
VINYLITE plastic rigid sheets ideal 
for templets. But this unique ma- 
terial is packed with useful proper- 
ties, and helps speed templet making 
in several ways. At one large plant 
they scribe layouts on transparent 
or translucent sheets through a 
sprayed-on opaque film. In a contact 
printer the layout is then trans- 
lerred to the material to be marked 
—steel, aluminum, wood, or cloth, 
etc., pre-treated with a light-sensi- 
lve emulsion. The “print” is then 
ly developed and ready for cut- 
and filing. 








Another plant profits from the ease 
with which VINYLITE plastic rigid 
sheets can be pencilled and inked. 
The material has proved a big help 
in the development of leading-edge 
templets for airplane wings. A com- 
plete covering of three separate 
“skins” is used so that when the 
mock-up skin is properly fitted on 
the basis of the rib structure, as 
seen through the skin, axes for in- 
spection holes and machine gun cut- 
outs can be transferred directly 
from the rib structure. 


VINYLITE plastic rigid sheets are 
supplied in a range of thicknesses. 


Their 


besides 
dimensional] stability, high degrees 
of resistance to moisture, abrasion, 
and practically all chemicals. Write 
Department 10-H today for Book- 


properties include, 


let S-1, “VINYLITE 
Sheets.” It may show how you can 
effect economies and product im- 
provements by the use of this ver- 
satile material. 


Plastic Rigid 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
tis 


30 East 42Nb St., NEW YORK 17, N.Y. 


Vinylite Plastics | 


TRADE-MARK 
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If You Manufacture Any of These Products 
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..- Here’s Important News About 
Precision Sleeve Type Bearings 


N “ALLORY sleeve type bearings have a lot of Costs have been lowered in proportion, and many 


advantages — especially in products where more applications are possible for that reason. 

precision counts. If you make any of the equip- 

ment listed below, three points in particular are In spite of much progress already made, Mallory 

important to you: engineering staffs are constantly engaged in devel- 
oping new and better materials for manufacturing 

Materials — Mallory Precision Bearings are avail- bearings at lower cost. This engineering background 

able in several types of durable metals. Experience is at your service —as are our complete produc- 

has shown, however, that silver withstands greater tion facilities. 


loads, heavier stresses and far higher speeds. Mallory 
silver bearings of 3” diameter often carry loads of 
30 tons — have performed satisfactorily under test 


loads of 60 tons. 


Tolerances — Mallory has developed new tech- 
niques in manufacturing bearings to precision tol- 
erances. They have met the most rigid demands 
of the aircraft industry. Result: Faster engine 
assembly, no extra machining after installation, 


prompt economical repairs in the field. 


Prices — Mallory has applied mass production 





methods to the making of precision silver bearings. 


pains 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA L..,.4 





PR MALLORY &CO Inc FOR AIR COMPRESSORS + AIRCRAFT, AUTOMOTIVE AND DIESEL " 
LLO we ENGINES + ELECTRIC GENERATORS AND MOTORS © ELEVATORS * 
FANS AND BLOWERS » GOVERNORS + HOME APPLIANCES + MACHINE | 
C I Ss TOOLS + PUMPS + RAILROAD EQUIPMENT + ROLLING MILLS > 
STATIONARY AND PORTABLE ENGINES + STOKERS + TURBINES 
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“De-ion” Arc Quench- 
ers. Arcs go out guick, 
making contacts last 
longer. 

2. Bi-Metal Overload 
Relay. Accurate cali- 
bration for life of start- 
er. Permits harmless 
overloads—protects 

motor against danger- 

ous running overloads 
or stalled rotor con- 
ditions. 





3. Quick-Make, Quick- 
Break Action. Prevents 
teasing, prolongs con- 
tact life. 











Same applications as 
standard sheet steel en- 
closures—where flush See your Westinghouse 
mounting is desired. Distributor for full de- 
tails or write for D. B. 

10-100. Westinghouse 

Be Electric Corp., P. O. Box 

_ Sa hes “i : 868, Pittsburgh 30, Pa. 
DE-ION” MOTOR WATCHMAN 10-100-P oa 


Westi ghouse MOTOR CONTROI 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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At first glance, the intricate designs of many wire 
forms look like the “doodlings” on an engineer’s 
scratch pad; yet each twist and turn serves a necessary 
function—either that of cushioning, retaining, or join- 
ing. One Muehlhausen wire form may be used to 
cushion the mirror in milady’s compact; another may 
firmly grip the ceramic insulator in a power line 
circuit breaker. 


aus “ 

AM BAL 1 

neers to secure springs of 
lasting efficiency, 


EVERY TYPE 


Wire Forms 


OE ee ee 
PRODUCED BY 
MUEHLHAUSEN 


Producing such a diversity of wire forms enables 
Muehlhausen to suggest the answer to your specific 
problem in design or production. Make use of this 
Company’s experienced engineers and _ fabrication 


equipment to obtain the correct spring. 
MUEHLHAUSEN SPRING CORPORATION 
Division of Standard St 

810 Michigan Avenue, Logansport, Indiana 


eel Spring Company 


AND SIZE 


NOVEMBER 
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CLIFFORD 


first with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


CALLE 








CLIFFORD a, 
il : 
“ ss hws ie 


Feuther-weight .. . the First All- 
Aluminum Aircraft Oil Coolers 
and Coolant Radiators... Made 
with Hydron Tubing... Brazed 


| by Clifford’s Patented Method. 




















AIRCRAFT 
INSTRUMENT 


BELLOWS 


BELLOWS 
ASSEMBLY 
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HARNESSING A BOILING LIQUID 
TO CHILL OR FREEZE FOOD 


How Clifford Combines Metallurgical and Chemical Skill 
to Improve Bellows Assemblies 


If sensitive control of high or 
low temperatures is involved in 
your product, you'll be inter- 
ested in the way Clifford builds 
durable accuracy into the re- 
frigerator control bellows assem- 
blies shown at the left. 


First, the bellows has to be 
strong enough to withstand the 
alternate strain of vapor pres- 
sure of the boiling liquid from 
within and resistance of switch 
mechanism from without. The 
Hydron bellows in these assem- 
blies have plenty of reserve 
strength to withstand maximum 
working pressure. 


Second, the right amount of 
the right liquid-fill must be put 
in the bulb so that the tempera- 
ture-thrust curve will level off 
sharply above the working range 
of the refrigerator. This is es- 
sential to enhance the life expect- 


ancy of the bellows by eliminating. 
overpressure due to high temper- 
ature incidental to storage and 


shipping. 


CLIFFORD SHARES THE FACTS 
WITH YOU 


Clifford’s metallurgical and 
chemical know-how equips us 
to engineer and manufacture in 
volume bellows and filled bel- 
lows assemblies not only for 
refrigerators, quick-freezers, 
and beverage-coolers, but also for 
a wide range of other products 
involving remote and direct 
control of temperatures and 
pressures. A get-together now 
with our engineering depart- 
ment may save you time, 


trouble and expense in 4s 


your future produc- ATES 
tion. Write today! S 


Fill in and mail the coupon below — today. 


CLIFFORD MANUFACTURING COMPANY 


564 E. FIRST STREET, BOSTON 27, MASS. 


Please send me information on Hydron Bellows and Bellows Assemblies. 


I am interested in applying them to the equipment checked. 


Air conditioning systems 

C) Aircraft 

() Carburetor altimeter controls 
Engine thermostats 


0 Air conditioners - unit 
f 
L 
[ 


Gasoline valves 
High pressure steam devices 
CL) Hot water heaters 
CL) Instruments 
Remote and direct control of 
temperature and pressure 


Other applications 
NAME 
COMPANY 
ADDRESS 


STEAM TRAP (ij " BELLOWS 
BELLOWS SEAL 
‘, ASSEMBLY 


ASSEMBLY 





Kilns & ovens industrial 
Oil heating systems 
Oxygen flow indicators 
Oxygen regulators 

Process controls 
Refrigerating systems 
Refrigerator controls 
Refrigerator switches 
Stoves & ovens commercial 


Stoves & ovens domestic 


ALL ALUMINUM 
Ol COOLER 


ALL ALUMINUM 
COOLANT RADIATOR 


i 


oP | 








TUNES OUT TROUBLE SWING TO SAVINGS 


When slotted screws were used by this musical instrument 
maker, head breakage and driver skids damaged expensive 
assemblies — required disassembly, costly refinishing, and 
reassembly. A shift to Phillips Recessed Head Screws 
ended this trouble, permitted lower assembly costs. 


Because the recessed head makes more efficient use of 
turning power, Phillips Screws can be set up tighter with- 
out danger of burring. As a result, fewer Phillips Screws are 
needed to make the rigid assembly required —a further 
saving in time and material. 


IN TIME WITH TOMORROW SALES WIT HIGH NOTE 


Besides reducing costs and speeding up production, Phil- From the sales angle, Phillips Recessed Heads make 
lips Screws help designers plan new, simpler methods of fastenings a feature! No unsightly burrs to cool off pros- 
achieving strength, rigidity, and improved appearance. pects! The ornamental pattern of the Phillips Recess 
Result—a product in step with design trends—and a blends in harmony with modern design ... helps start cash 
match for competition in tomorrow’s tough markets. registers ringing a sweet sales symphony! 


[ts Philliyos.. the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

.. It’s the exact pitch of the angles that eliminates driver skids. 


. It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 


driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS *:" SCREWS 


WOOD SCREWS e MACHINE B Hee e SELF-TAPPING SCREWS «¢ STOVE BOLTS 





* Made in all sizes, types and head styles * © © © © @ @ @ 


American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, II. 
Atlantic Screw Works, Hartford, Conn. international Screw Co., Detroit, Mich. 
The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio 
Central Screw Co., Chicago, III. Manufacturers Screw Products, Chicago, II. 
Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, III. 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, Ill. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. |. 


Pheoll Manufacturing Co., Chicago, It. 

Reading Screw Co., Norristown, Pa. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Scovill Manufacturing Co., Waterville, Conn. 
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*Trade Mark Carbide and Carbon Chemicals Corporation 
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ASK A WESTINGHOUSE APPLICATION ENGINEER 
NOW ... BEFORE YOU “FREEZE” DESIGN 





After your appliance is ready for production is a 
poor time to apply the motor. Do it while your designs 
are still in the planning stage. Double check to make 
certain that you have the right motor for the job. A 
minor change now may enable you to use an existing 
design, and avoid the extra engineering of a ‘‘special’”’. 

Westinghouse standardized motor designs offer 
many advantages, such as lower costs, faster deliveries, 
speedier production of appliances, lower inventory 
stock and simplified servicing. 

Westinghouse engineering has resulted in many 
extra features built into standard motors for specializ- 
ed service requirements. The service of Westinghouse 
application engineers is available at any time to help 
you meet your problems. Simply call the nearest 
office, or write Westinghouse Electric Corporation, 


Lima, Ohio. J-03228 














MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336, 
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JOINED... by degrees! 


Fe years, heat has been used to set collars 
firmly on shafts—to fit metal parts ughtly to- 
gether. But the high temperatures needed intro- 
duce the risk of loss of temper. Additional ma- 


chining is often necessary. 


Now old does the same job . faster and 
better! Low temperatures, to minus 50—100F., 
cool and contract the inner part. When in place. 
room temperature secures a final fit. In this way. 


too, both parts are joined .. . by degrees! 


Here is one of the many better. more economi- 


BUY...and hold. 


cal industrial processes developed through refrig- 
eration. G-E equipment has contributed to such 
applications as treating aluminum rivets to retard 
ageing, the stabilization of metals, and in other 
ways controlling the behavior of metals and ma- 


terials through the use of low temperatures 


This may suggest important ways to improve 
your production. When you want the best in air 
conditioning and refrigeration . . . see G.E. first! 
General Electric Company, Air Conditioning Depart- 


ment. Section 54711, Bloomfield, Neu Je rsey. 


.-- VICTORY BONDS 


GENERAL @ ELECTRIC 


Industrial Refrigeration 
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ARMSTRONG’S 


GASKETS - SEALS . PACKINGS 


oO 


Cork Compositions @ Cork-and-Synthetic-Rubber Compositions 


Synthetic Rubber Compounds . ® Cork-and-Rubber Compositions 
Fiber Sheet Packings + Rag Felt Papers ~ Natural Cork 
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asta 
vable mounting bracke 
; ailable for most - 

« capact 


This rem 
is now OV 


rectangular 


tors, perm! 
be mounte 


In contrast with the conventional L- 
shaped bracket, this U-bend construc- 
tion minimizes the stress on the metal 
chassis and prevents distortion when 
mounting bolts are tightened. The 
mounting foot is sufficiently flexible to 
compensate for normal tolerances in 
height of case, and for variations in 
dimensions of the bracket itself. 


The brackets are sufficiently thick to 
provide strong, rigid support. A cor- 


GENERAL @ ELECT 
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A 
DISTINCT ADVANCE 


IN | 
BRACKET 


£3 





_ DESIGN 


1. Provides ‘‘spring-washer’’ effect for secure 


capacitor mounting. 


2. Reduces strain on capacitor and chassis. 


3. Compensates for manufacturing tolerances in 


height of case. 


rosion-resistant finish of lacquered zinc 
plate assures a good ground from 
capacitor to chassis. The brackets have 
either one or two mounting holes de 
pending upon the width of the capacitor. 


These brackets are an exclusive feature 
on G-E capacitors. Spade-type and L 
shaped brackets can still be obtained 
when desired. Ask for Bulletin GEA-4357 
for information on the G-E capacitors 
that can now be furnished with this 
improved feature. Apparatus Deft., 
General Electric Company, Schenectady 
5, ®. ¥. 








CAPACITORS 


Buy all the BONDS you can 
—and keep all you buy 


RIC 


407-96 -5700 














e have established 
the most modern 
screw on the market . . . for safer, speedier production and lower final cost. 





The wide roomy Clutch, an easy-to-hit target, inviting operator confidence 
and speed. 






Center Pivot entry to prevent canting; deep positive engagement for protec- 
tion against slippage . . . safeguarding manpower and materials. 






No end pressure. The straight-walled Clutch matched by straight-sided 
I : g 
driver disposes of “‘ride-out”’ tendency as set up by ‘“‘tapered’’ drive home. 







CLUTCH HEAD’S exclusive Lock-On unites screw and bit asa unit... substitut- 
ing easy one-handed reaching for fumbling with mechanical fingers. 







The rugged Type ‘‘A”’ Bit delivers a longer uninterrupted spell of service... 
BB YI & I 

and may be repeatedly reconditioned to original efficiency by a 60-second 

application of the end surface to a grinding wheel. 








Simplified field service . . . because CLUTCH HEAD is the only modern screw 
operative with the ordinary type screwdriver, or any flat blade, of proper 
carted 

width. 






Here again the CLUTCH HEAD Lock-On saves the day. With the Type ‘‘A”’ 
Bit, rusted-in and frozen-in screws may be withdrawn undamaged and held 
secure against dropping for re-use. 


See SER+ 









\ quest will bring you, BY 
yY MAIL, a package assortment 
| of CLUTCH HEAD Screws and 
sample Type ‘‘A’’ Bit; also 
fully illustrated Brochure. t 















Because CLUTCH HEAD 1s 
**The Screw That Sells It- 
self,’’ we invite you to per- 
sonally examine and test 








these features. Your re- 





UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8 CLEVELAND 2 NEW YORK 7 
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dyer service conditions call for castings 

with (1) high vield point (2) low creep 
(3) remarkable stre ngth (4) ability to with- 
stand high pressures and (5) resistance to 
corrosion—do what leaders in the oil refin- 
ing industry have done for years! Specify 
castings of Lebanon Circle © 10. 

General physical properties of this alloy 
steel are outstanding . . . weldability is satis- 
factory ...and it gives excellent service at 
elevated temperatures. 

For years, Circle () 10 has been a standby 
for high pressure and other applications. It 
has proved its ability to withstand the cor- 
rosive action of hy droge *n sulphide and other 
sulphur gases at temperatures up to 1100 F. 

Lebanon foundry engineers and metal- 
lurgists are prepared to discuss your casting 
needs now. Write and tell us your requirements. 


LEBANON STEEL FOUNDRY ox ME LEBANON, PA. 


“In The Lebanon Valley’ 


Castings shown were cast from Circle (L) 10 
for hot oil refinery service. Top left, centrifuga! 
pump casing; top right, suction head for oil refinery 
pump; center right, liquid cylinder for duplex piston 
pump; lower right, bodies for high pressure valves. 





ENUM 


LE L 
N CIRC 
oni STEEL WITH MOLYBD 
AS® CHROM CARBON © 20 


ies 
sical ee 000 lbs. 


~ 7 lbs 
Tensile Strength a iy eo 00 
Yield Point - oe aie 20% 
Elongato™ in Es 7 
Reduction in Are . 
Heat Treat << i 
jized an 
es complete data sheet. 


Lebanon 1.01 00 s= Castings 
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ole 13 wachiNne buil ders dha "ap ae ers 


yf mechanical products (witha couple of side remarks to 


users 
It’s as simple Build into your machine or 


integral part 


as this: 
produc t, as an a Veeder-Root Counting 
Device that registers st 
many other units ot 
or electrically. Then 
your guarantee period is 
in-Figures are right there in front of them in plain, 
bold black and white. So there’s no 
ment, no needless loss of goodwill or future business 
through lack of positive proof. 

There are Veeder-Root Devices that will 
the exact number of performance-units 
the guarantee period. And then these devices will go 


rokes, turns, pieces, trips, and 
mechanically 


performance 
when 


your customers Can Se 


t 


‘ 
reached ... for t Facts- 


room for argu 


recora 


constituting 


vetting all 
You 


Root 


on prov ing tO vour Customers that they re 
the performance you built into your 
with 
show you Just 

built 


peut 
Veeder 
how you can 


n Veeder- 


are invited to take ‘‘Counrsel’ 
engineers, who will 
protect and profit \ yurself 


Root Count 


with 


es Motey 








VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (New address on request) 
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ARNES-made springs fall into perfect step 
with other parts on your production lines 
fitting into place with a minimum of effort or 
time. That’s because—once engineered and 
set-up for production, rigid controls govern 
every step in forming and heat-treating to 
maintain uniformity. 


Barnes methods are geared to the great pro- 
duction lines of the nation—-with facilities to 


= 


A 


WALLACE BARNES 
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AILS IIRAD PIP AMID AIDA: 


meet continuous or emergency requirements. 
Here, in one organization, is everything you'll 
need for spring service: experimental labora- 
tories, engineering skill, tool design, production 
testing, modern heat-treating, special finishes, 
and, of course, special machinery to produce 
the springs to your schedule. 


Like the modern service station—it’s one 


stop for spring production— Barnes. 


S_=ESE = 


ee 


° ION J 
‘ Pp LY Y WY DIVISION OF ASSOCIATED SPRING CORPORAT 
COM L N BRISTOL, CONNECTICUT, U.S.A. 4 
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Spectroscopy 
and 
-Photomicrography 
Control 
the Composition 
and Structure of 


MALLORY 
CONTACTS 


fe magpie analysis, accurate to 0.001%, tells exactly the chemical composition of 
Mallory contact materials. Tungsten, Elkonite*, Elkonium*, silver, platinum and combi- 
nations of these metals are checked for correct grain size by Mallory photomicrographs. X-ray 
examination determines whether contacts and backings are firmly bonded. Life tests check the 
durability in service of Mallory Contacts and Contact Assemblies. 

Such rigorous testing and inspection of both materials and finished products assure peak 
performance and unvarying quality. You can count on the millionth contact from Mallory 
to be just as good as the first. 





Mallory metallurgists have developed many special contact materials with excellent electrical 
and mechanical properties. Using these materials, Mallory contact engineers have created 
more than 5000 designs for individual contacts and contact assemblies. Thus Mallory has 
become Contact Headquarters—with the most complete research, engineering and production 
facilities in the industry. 

Consult Mallory on your contact problems while your electrical or electronic equipment is 
being designed—still in blueprints. You can often save engineering time and production costs 
by obtaining complete contact assemblies from Mallory. Write today for the Mallory Contact 
Catalog. The New Mallory Contact Data Book will be sent gratis to engineers when requested 
on company letterhead. Available to students, libraries and schools at $2.50 per copy, post- 
age paid. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Reg. U.S. Pat. Off. for electric contacting elements. 
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MALiorY 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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NO. 8 IN A SERIES EXPLAINING HOW ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 


HE TREND toward compactness 
Vie electronic equipment is well 
met by this capable small thyratron, 
[ype GL-502-A. It fits snugly into 
panel designs where clearances 
must be measured in fractions of an 
inch. If heavy vibration or shocks 
ire apt to be encountered, then the 
tube’s sturdy metal envelope gives 
idded strength and longer life. 


® Type GL-502-A is a control and 
elay tube of great sensitiveness. 
his is due to the 4-electrode (con- 
rol-and-shield-grid) construction, 
ith extremely low grid require- 


ents, so that a mere “whisper” of 


E. HAS MADE MORE BASIC ELECTRONIC TUBE 


% 


SMALL - COMPACT > | 
STURDY °- EFFICIENT 


For control applications 
where space and weight 
must be conserved. 
Interchangeable with 
Type GL-2050 


om sence mete re 







electrical impulse will start the flow 
of current. 


® Positive, accurate, and lightning- 
fast in its operation, the GL-502-A 
should be favorably considered for 
your next temperature, phototube, 
or other electronic-control circuit 
—especially so if compactness and 
light weight are essential. General 
Electric’s new Booklet ETI-8 tells 
about this remarkable small, low- 
priced thyratron and what it will do 
industrially. For your free copy, see 
your nearest G-E office, or write 
Electronics Department, General 
ElectricCompany, Schenectady5, N.Y. 


TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES * 
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COSTS 
ONLY 
$1.50! 


CHARACTERISTICS 


A 4-electrode (control-and- shield - 
grid) all-metal thyratron tube, with 
indirectly heated cathode. Typical 
heating time, 10 seconds. Seated 
height cf tube is 2! 16", diameter (at 
base) 15/,6", net weight approximately 


2 oz. 


Ratings are: cathode voltage 
6.3 v, current 0.6 amp; peak anode 
voltage 1,300 v, peak anode current 
500 ma, average 100 ma. The am- 
bient temperature range is unusually 


wide— —55 to +90(¢ 





meaning that 
the tube retains its efficiency under 


extremes cf heat and cold. 


DEVELOPMENTS THAN ANY OTHER MANUFACTURER 


ENERAL 8 ELECTRI 


62-0D16-88" 


VACUUM SWITCHES AND CAPACITORS 
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HERE’S HOW IT WORKS 














S99 SS 
xR 





CLICK! IT’S OFF! 


Should a motor become overheated 
and dangerously hot, the Klixon 
Protector snaps the power “off” 
preventing the motor from burn- 
ing out. 

















When the motor cools to safety, 
the Klixon Protector snaps the 
power “on” automatically if the 
automatic reset is specified . .. or 
when the reset button is pushed when 
manual type is specified 


AUTOMATIC RESET 


Automatic reset 
types are recom- 
mended for all ap- 
plications except 
those where unex- 
pected starting may 
cause injury. Exam- 
ples of automatic re- 
set applications are 
refrigeration, air 
conditioning, air 
compressors, blow- 
‘ers, and any unat- 
tended or automat- 
ically controlled 
equipment. 











MANUAL RESET 


The manual reset 
type should be used 
for those applica- 
tions where hazard 
is involved in an un- 
expected starting of 
the motor, such as 
washing machines, 
hand tools, power 
saws, machine tools, 
irons, etc. 





SPENCER THERMOSTAT 








COMPANY, ATTLEBORO, MASS. 


> ELIMINATE MOTOR BURNOUTS 
ye CUT MOTOR REPAIRS AND REPLACEMENTS 


te SAVE MONEY 


Klixon Motor Protectors provide the solution 
for overcoming motor burnouts from such causes 
as overloads, low line voltage, too frequent starting 
and stopping, jammed driving mechanisms, exces- 
sive ambients, mechanical failure, etc. 

Built into the motor by the motor manufacturer, 
these protectors take into account all the variables 
that cause motor overheating and cut the motor 
“off” the line whenever the ‘motor temperature 
reaches the danger point...thus preventing the 
motor from burning out. Yet Klixon Protectors do 


not interrupt the motor unnecessarily—do not 


Cause nuisance tripouts. 


Specify motors with built-in Klixon Protectors. 
They'll cut motor burnouts, reduce factory returns, 


cut cost of motor repairs and replacements. 


Klixon Protectors are available for A. C. motors 
all sizes. D. C. motors up to 30 volts. The cost is 
low ... quickly repays for itself by keeping motors 
on the job. Bulletin PR 112 gives the entire story. 


“Write for a copy; today. 






geooe ware one 
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Tell the world about 


your products on name plates 





Labeling products is something Alcoa 
Aluminum has been doing well for many 
years. These labels are lasting because 
their base is corrosion-resisting alumi- 
num. And they are intriguing because 
aluminum takes so many attractive surface 


finishes. 





Alcoa will be pleased to put you in touch 
with companies who help design and make 
name plates of Alcoa Aluminum. 


The same techniques which make _ these 





1945 





of oa Muminum... £ 


ALCOA a.uminum 
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name plates interesting are doing the same 
thing for many manufacturers’ products. Alcoa 
will gladly advise you on methods of producing 
these finishes on aluminum alloys. Write 
ALUMINUM CoMmMPANY OF AMERICA, 2193 Gulf 


Building, Pittsburgh 19, Pennsylvania. 


ALUMINUM 
; ° 
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..- always down on all fours, trying to find those slithery 





slotted screws that skid off the driver and roll out of sight. 


Fred lost hours this way — as well as scores of screws — 























..-until AMERICAN PHILLIPS SCREWS 
put him back on his feet—and kept him there 


Every time Fred fits an American Phillips Screw 
on the 4-winged bit of his power driver —he’s 
a sure shot to make a swift, straight, secure 

fastening. Forthese recessed-head screws stay 
aligned with the driver till the heads are 
turned up flush. There’s no open-end slot to 
let the driver skid out... instead, a4-winged 
recess that encloses the driver completely, 
and holds it secure in a tapered grip. 
So no time is lost in hunting for dropped 
screws ...and none lost in slow starts, 


“drunken driving,” or filing mangled 


Chicago 11: 589 E. Illinois Street 


screwheads. For American Phillips Screws 
drive straight every time, and their heads 
can’t burr or split. This means total time- 
savings up to 50‘°;—which means that 
American Phillips Screws COST LEAST 


on any assembly job. 


Make a note, now, to mark your orders: 
‘American Phillips Screws.”’ For then you 
get the extra value-protection of Amer- 
ican’s 4 inspections, and automatic weigh- 
count.. delivery from 


. plus prompt 


ample American warehouse stocks. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Detroit 2: 


502 Stephenson Building 








" Guaranteed Free from Burrs and Split Heads 


| PHILLIPS 


Propuct ENGINEERING - 








Salt 


Novemser, 1945 




















ALL THE FACTS YOU NEED 


FOR SUCCESS AT THE PACKING POINT! 


New Packings Manual Replaces All Other Data on Design and 
lpplication of Hydraulic and Pneumatic Mechanical Packings 


re in one handbook is all the 
information you need to in- 
ire your design’s suecess at the 
KINg point. 
Graton & Knight’s new M1! 
\NICAL PACKINGS MANUAL gives 
at last reliable facts in a 
Oo mechanics where no adequate 
book has ever been available. 
You will find in its 336 pages a 
rough discussion of how to select 


es and materials ... how to de- 


recess and adjacent parts 


other basic principles which 

lence packings life and machine 
rmance 

ver 100 drawings of packings 

gn and application. Nearly 50 
ence tables which will save you 
‘consuming calculations. LOO 


photographs of successful installa 
tions, causes of packing failure, et: 
SAVE TIME AND TROUBLE 
You save time for the appli- 
cation information, diagrams and 
tables lead you quickly to the right 
solution of your problem. You save 
trouble for the proper packing 
properly installed in your equip- 
ment, gives the customer satisfac 
tory service. 
WRITE FOR YOUR COPY 
Get your copy now reler to it 
when your design reaches the pact 
ing point...read it as ai “re 
fresher” course 1n pacl Ings. The 
handbook is bound in genuine 
leather to withstand constant Usage 
Send coupon and $4.50 to Graton & 


Knight (o., Worcester 4, Mass 


GRATON & KNIGHT COMPANY 


WORCESTER 4 


MASSACHUSETTS 


World’s Largest Manufacturer of Industrial Leather Products 
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“The Finest Source of Packings 


Know-How | Have Ever Seen’ 


Phat’s how one leading designer describes the 
G&l<. MECHANICAL PACKINGS MANUAL. Look 
over this partial list of features and you will 
see Why the Manual is a must for ever 
design engineer. 


Principles of Hydraulic and Pneumatic Machines 
Selection of Packings Materials Basic Packings Types 
. Fundamentals of Application Design and Applica 
tion of Leather Packings and Accessories Synthetic 
Rubber Packings Selection of Packings Types for Spe 


ific Applications... Hints on Installation and Main 
tenance of Packings . . . Common Causes of Packings Fail 
ure Causes of Corrosion in Machine Parts Adjacent to 


Packings 


MAIL THIS COUPON FOR YOUR MANUAL 


GRATON & KNIGHT COMPANY 
321 Franklin Street 
Worcester 4, Mass 


Gentlemen: Please mail me, prepaid, copies of 
MECHANICAL PACKINGS MANUAL, for which | 
enclose $ 


NAME 


COMPANY 


ADDRESS 
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* ..and it looks as if the hungry gentle- 
man above just can’t digest that funda- 
mental fact. 


But, the fact that ‘nothing rolls like a ball” 
has been digested by machine designers. The 
simplicity of the ball bearing—which carries 
the loads on free-rolling, tough steel balls — 


is the answer to many a 64-Million Dollar 
Question. 


Higher speeds, heavier load capacities, greater 


There is more for you in New 
Departure Ball Bearings than 
steel and precision. Advanced 
engineering and a desire to 
serve are tangible plus values. 











| ibtthexeg Falls Lite a Bald ss. * 


rigidity —in literally millions of applications— 
conclusively demonstrate the unique fitness of 
New Departure Ball Bearings for the new 
scheme of things mechanical. 


We believe no other bearing has as many ad- 
vantages as the ball bearing. Partic- 
ularly the ball bearing backed by 
the technical skill, long experience 
and meticulous manufacturing 
methods of New Departure. 


NEW DEPARTURE 


BALL BEARINGS _— 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS « BRISTOL CONN « Branches in DETROIT « CHICAGO « LOS ANGELES and Other Principal Cities 
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INKED Closely to the precision jobs coming off the 

boards arethe tools that assure accuracy of detail. One 

of these is the seemingly small pencil which looms 

large in the mind of a craftsman, as an important 
instrument of accuracy. 


VENUS Drawing Pencils are engineered to give you 
drafting perfection without failure: accurately graded 
to assure uniformity in all 17 degrees . . . strong in per- 
formance ... smooth and clean in action. 


ats 
Put VENUS to the test 
on your drawing board “DRAWING PENCILS 
Send us a postcard or a 


: note for two free samples. 
seein Specify degrees wanted. AMERICAN LEAD PENCIL COMPANY, HOBOKEN, NEW JERSEY 
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Here is a new ally for high-speed machinery designers who 
must know the endurance limit of highly-stressed parts 
Westinghouse high-temperature fatigue equipment that will 


stress metals at 120 cps for temperatures up to 1500° F! 


This simplified, accurate equipment speeds testing on several 
counts. For one thing, the sample is more easily prepared (sec 
illustration) . . . no complicated, elaborate machining is needed. 
For another, the sample may be placed in the test equipment 
quickly and easily. 

The amplitude is read directly through a calibrated microscop: 
mounted on the equipment, and an electronic control circuit 
maintains constant amplitude. A simple bell-type electric furnac: 
controlled by a thermocouple, supplies the heat. 

There are no bearings or other lubrication points to service 
maintenance is negligible. 

Get all the facts on this important contribution to fatigue test 


ing from your nearest Westinghouse office. Westinghouse Electri 





Corporation. P. O. Box 868. Pittsburgh 30, Pa. 


Westinghouse 


PLANTS IN 25 CITIES 





OFFICES EVERY WHERE 


Mechanical assembly view of operating head with furnace 


removed shows calibrated microscope for reading amplitude 
Inset is simple, easy-to-prepare specimen. 


> aa 
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Hamilton-Beach were searching for a set of “‘out-of-the- 
ordinary” Mixing Bowls that would add to the sales 
appeal of their product. 

They came to Corning, and Corning engineers came 
back with the answer with bowls of colorful Opal Glass 
which add much to the beauty, serviceability and 
saleability of Hamilton Beach food mixers. 

The manufacturing techniques developed by Corning 
permit the production of these glass parts automatically, 
in quantity and at low cost. These methods result in a 


more accurate, and less expensive product than could 
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Making it of 











ASS’ 


2s Production, Cost 


and one with uniform color and 


be made by hand 


sparkling quality. 
Whatever your needs—whether for a single glass part 
of intricate design, or thousands of similar parts, Corning 
engineers and Corning manufacturing facilities can 
help you solve your problems. Product designers who 
are anxious to be a step ahead of competition, will do 
well to consult with Corning on how glass can improve 
their products and lower their costs. Write for Bulletin 
842, “Industrial Glass by Corning,” 


Dept., PE11. 


CORNING GLASS WORKS 
CORNING, N.Y. 


Industrial Sales 


. NY a 
- <b ae 
3 BW oF 
eon INDUSTRIAL SALES DEPT., PEI 


Corning Glass Works, Corning, New York 
Please send me a copy of your Bulletin 842 
“Industrial Glass by Corning * 


Name Title 
Firm 
Street 


City and State 















MASS PRECISION AND 


ROUNDNESS 





Price and accuracy have always been closely united. The finer the work the higher 
the price. A new production method will change the relationship and lower the price. 
Years ago it was impossible to get true roundness in production. Today, with ad- 
vanced methods, round pins .4060” in diameter, and true to quarter-tenth toler- 
ances, are an inexpensive part of a Nichols Assembly. 

Perhaps you have an expensive precision manufacturing and assembly job that is 
a stickler — Nichols would like the opportunity to show you how inexpensively it 
can be made when Mass Precision methods are applied. Our booklet “Mass 


Precision” showing some products made for other concerns will be sent on your 
request. 


W.H. NICHOLS & SONS, 48 Woerd Avenue, Waltham, Mass. 


Oy a 
Mo 


PRECISION ENGINEERING AND MANUFACTURING 
74 


FACILITIES FOR MASS PRODUCTION 
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IN ELECTRICAL 
APPLIANCES 


ODOM OBOBUBUES. 


BUBIIG 





WITH 
FLAMENOL CORDS 







—_ 
ns can build beauty and safety in your traffic ap- 
pliances and portable lamps by equipping with G-E 
Flamenol Cords. These new cords are modern in design 
and smart in appearance. G-E Flamenol Cord’s rich color 
and beautiful finishes will improve the appearance of 
your electrical products more than ever. You'll like their 
smooth, hard finish that makes them easy and pleasant to handle. 
And that’s not all. G-E Flamenol Cords offer users of portable lamps, elec- 
trical appliances and devices permanent protection. They are built to last with 
"= the life of the electrical product. The plug is molded to the portable cord 
Hear the General making the power cord set a one-piece construction. This molded-on feature, 
Electric radio pro- . . : 
grams: “The G-E first designed by General Electric, makes the power cord rugged and provides 
cl i —_ =’ lasting protection to the soldered connections against strain. 
Waki Fodey” com Add greater salability to your electrical products by equipping with the 
every weekday 6:45 | new General Electric Flamenol Cords. For additional information, write to 
ii oath oo Section Q-1153-42 Appliance and Merchandise Department, General Electric 
aw pede 405 Company, Bridgeport, Connecticut. 
P.M. EWT, CBS. * Reg. U. S. Pat. Off. 
x *k * 
¢ NN 
»N 
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6 HYDRAULIC MOVEMENTS 


STANDARD VALVES 
aan 























_—_ 
_ sepa in —_— 


Standard ‘LO GAN ‘valves offer 


the most efficient type of control 
for every hydraulic application 


Two double-acting hydraulic cylinders operating in Sequence are con 











1 ' . a , , P 1 1 
trolled Dy a single Logan Oot operated Nydraulic valve in this appil 
] 
t 


oe tsar apes On, 
cation. Pressing one treadle directs oil to the blind end of both cylinders: 





. | ( ,? ° 

a Logan by-pass valve regulates Cylinder ‘‘A’”’ to its outstroke, after 
which Cylinder ‘“‘B” starts operation. Pressing the other treadle direct: 
whicn Vilnder Starts Operation ressing the other treadie directs 
11 1 1 | 1 1 
full line pressure to the rod end of both cylinders The hand-operated 
a | | 7 poet . oe ie 

Logan hydraulic valve controls a third double-acting cylinder (Cylinder 


“C”’) used for a pressing operation. 
] 1 1 1 ‘ 
Standard Logan hydraulic valves permit manual or foot, remot 
mi-automatic, automatic, time delayed, interlocking and sequen 


ANDARD LOGAN HYDRAULIC VALVES C4 “" by | INVIC and douvdie-actl 1? ei INnaue©rs Hand Operated alVe AT 





>). wie d r oil in plain, late! 1! ring return and open center 

ale bel ‘@* b t I , e in plain and ing return t Orcher 4-wv 

«AS on a cont ulves in e foor, electric solet cam-operated and pilot 
a 4 ' OP 1 lel [ ( 11 erate l I nN! | 1 for either alt 





re i hydraulic operating valves. A cot € 
\ { | | , y 11] 
“ont No and speed control valves is also available 
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ENGINEERING | me 
HELP oA | Geet your copy of Cata / 
Refer your hydraulic ir SAVES — Erte’ \ log So, Section 3 on = 


cuit problems cto Logan Rr Logan hydraulic con 
engineers for careful analy 3 S trol valves. Also ask 


for lireracure on Logan 


SAVES 


* TIME 


KEFFORT 
* MOTION 
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sis and recommendations Ruy: 
Layouts furnished. No ob te 
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c ylinders and hydraulic 


ligation for this service 
power units 








DESIGNING FOR DIE CASTING 


THREADS 


Desicuinc FOR DIE CASTING 


In designing die castings, cast threads should be specified wherever their use reduces 
cost over that for cut threads. 


External Threads. It is common practice to cast external threads (see examples 
above) when they are coarse, or over 34" pitch diameter, or are located at a die 
parting. Even Class-2 fits can be held on cast threads. A flash of metal is left on 
cast threads at the die parting, but this is easily removed by a trimming operation, 
or by chasing if a truer thread 1s required. Fine threads should be cut, and threads 
which are not located at die partings are usually not economical to cast, since the 
casting must be unscrewed from the die and this slows the casting cycle. 


Internal Threads. Cast internal threads are occasionally useful for very steep pitches 
and, whatever the pitch, the thread can be carried right down to a shoulder or to 
the bottom of a blind hole. Except for steep pitches and large diameters, however, 
internal threads are usually obtained at lower cost by tapping. All die castings can 
be tapped readily, but zinc alloy die castings can be cored to tapping size—elimi- 
nating drilling or reaming. 

This information appears in our booklet “Designing For Die Casting.” To insure 
that you will get the most for your die casting dollar, ask us—or your die casting 
source—for a copy of this booklet. 


THE NEW JERSEY ZINC COMPANY @e 
160 FRONT STREET, NEW YORK 7, N.Y. f 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (siematm) ZING; 
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YOU CAN SAVE THIS 





Where structural parts must be large at one end 
and small at the other, that’s where Alcoa stepped 
extrusions come into the picture . . . speeding 
production, reducing costs. Stepped extrusions 
offer an advantage over conventional uniform 


sections by eliminating excessive machining. 








How about the shapes and parts you use? 
Alcoa engineers will gladly discuss your de- 
signs, and offer you the benefit of their ex- 
perience with extruded shapes. ALUMINUM 
COMPANY OF AMERICA, 2193 Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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“Exploded” view of the Bassick Caster 
shows how the “Floating Hub” unit with 
controlling spring attached rides on mod- 
ern, anti-friction Torrington Needle Bear- 
ings, as does the lubricating axle bolt, thus 
assuring smooth, efficient and dependable 
performance. 


























eedle Bearings Help Make a Rough Ride Smooth 














fh 


* 









Protection from shock and vibration 
is of prime importance in equipment 
such as engine parts trucks, food and 
dish trucks or portable control panels 
containing delicate tubes and instru- 
ments. When Bassick “Floating Hub” 
Casters, used on equipment of this 
type, hit an obstacle they ride over the 
bump without lifting the load. These 
ingenious, smooth-running castersare 
equipped with modern, anti-friction 
Torrington Needle Bearings, which 
assure easy, efficient performance in 
the moving of heavy and delicate 
loads over rough surfaces. 

Built for long life, these sturdy, 
compact bearings can stand up to the 
countless sudden shocks to which 
they are subjected in equipment such 
as the casters described above and 
provide efficient anti-friction opera- 
tion. Furthermore, the simple, unit 


eS W 
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construction of Torrington Needle 
Bearings makes for ease of installa- 
tion and lubrication. 


Perhaps your design or production 
problems could be simplified if you 
were better acquainted with the many 
advantages Needle Bearings have to 
offer, including high a Capacity, 
small size, anti-friction operation— 
and low cost. Our Catalog 32, which 
contains a world of engineering data, 
will help you choose the size and type 
Needle Bearing best suited to meet 
your particular requirements. We'll be 
glad to send your copy upon request. 


THE TORRINGTON COMPANY 
Established 1866 
TORRINGTON, CONN. « SOUTH BEND 21, IND. 


New York Boston Philadelphia Detroit Cleveland 
Seattle Chicago San Francisco Los Angeles Toronto 
London, England 


THHHVNDAALLLYUUETSUOOENEROEESOTAESUOPEESOPTHSSOOESAO HASNT 


TORRINGTON NEEDLE BEARINGS 


























Machine tool design is set free from a host of limitations 
when Vickers Hydraulic Controls and Drives are used. With 
no difficulty at all, the designer has an extremely wide 
choice of feed rates, traverse rates, RPM, sequence of mo- 
tions, accelerations or decelerations, and thrusts. 


Practically any machine tool can be designed and built to 
do exactly the required job by using Vickers Hydromotive 
Controls in one of the infinite number of combinations pro- 
vided by more than 5000 standard Vickers Units. 


In addition, positive overload limitations can be built into 
any machine—definite safety factors provided for both the 
machine and the operator. 


Only Vickers Hydraulic Controls provide all the advantages 


of hydraulic operation—including exceptional compactness 
and reliability. 


ENGINEERS AND BUILDERS OF OI!IL 


SU 


HYDRAULIC 








Let Vickers Application Engineers consult with you on your 
new designs. 





Wickers Incorporated 
1454 OAKMAN BLVD. © DETROIT 32, MIGHIGAN 


o2, 
Application Engineering Offices: Chicago e Cincinnati e Cleveland 
Netroit e Los Angeles ¢ Newark e Philadelphia ¢ Rochester ¢ Rockford 


Iulsa « Worcester 


VICKERS Hydraulic 


CONTROLS and DRIVES 





EQUIPMENT SINCE 1921 
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Why the Engineering Department 
Must Specify Production Methods 


Interviews with more than 30 design executives reveal how the engineering department 
influences the adoption of new manufacturing processes in both large and small companies. 


THE INTRODUCTION of many new 
materials and manufacturing processes over 
the past two decades has had a profound 
effect not only upon design techniques, 
ut also upon the responsibilities of the 
engineering department. Technical require 
nents of the design—strength, rigidity, 
orrosion limitations, 
pace limitations—will determine which 
materials might be used. The material 
elected dictates the usable production 
nethod. And the choice of a specific 
method will in turn depend on whether 
technical requirements and cost limits can 
met. For a given part, sheet steel might 
» the most suitable material, the parts to 
made by stamping, deep drawing, spin- 
ng, stretching or other means. The most 
momical assembly method might be 
istance welding, fusion welding, fur- 
e brazing, riveting, clinching or some 
ther method. The part and its associated 
es must then be detailed to suit the 
iterial, production processes and as 
ibly methods selected. 
In addition to meeting the technical 
blems of design and production, the 
terials and process selected must con 
m to the dictates of popular demand. 
ibility is often established because the 
gn incorporates plastics, chrome plate, 
castings, a finish that has popular ap- 
or styling that is obtainable only in 
iin types of construction. 
yt the above reasons functional quality, 


resistance, weight 


\ 


cost of manufacturing and the salability of 
a product are determined by three inter 
dependent factors: (1) the technical de 
sign, (2) the materials used and (3) the 
manufacturing methods employed. Because 
these three factors are inextricably inter 
locked, the responsibility and authority to 
specify both materials and _ production 
methods must be vested in a single office 
or an effective committee. Although this 
fact is generally recognized, there is some 
divergence among different companies with 
respect to the organizational 
achieving desired results. 

In some companies the particular indi 
vidual having the responsibility for specify 
ing materials and production methods is 
selected because of his innate ability to pass 


setup for 


judgment on the problems involved, re 
gardless of his position in the corporate 
structure. This is more common in small 
companies wherein the organization is so 
compact that duties and responsibilities 
overlap to a high degree. In medium size 
and larger companies, although there may 
be many differences in the details of the 
organization chart, the responsibility and 
authority in the specification of materials 
and processes involved in manufacturing 
the product is usually vested in the vice 
president in charge of engineering, the 
chief engineer or some other executive 
member of the engineering department. In 
any case, the engineering department exer 
cises a major influence in decisions on the 
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adoption of new manufacturing processes. 

The cost of manufacturing a product is 
not always determined by the cost per 
pound of the materials required, the types 
of construction, the manufacturing methods 
used or even the complexity and degree of 
refinement of the design. A high priced 
material often makes possible a low cost 
finished product; a zinc or aluminum die- 
casting may cost less than a machined iron 
casting. A manufacturing process that in 
volves high tool and die costs often is 
economical even in small- and medium-lot 
production. Close machining tolerances, 
or the addition of machining operations, 
sometimes decreases the total cost of pro 
duction. For example, a manufacturer of 
textile machinery discovered that the pur- 
hase of a disk grinder to finish the sur- 
faces of bosses cut assembly costs many 
times more than the cost of the machining. 
Ihe additional equipment so 
itself. 

In addition to manufacturing cost and 
selling price, the sales value 


m paid for 


is determined 
by buyer acceptance, eye-appeal, efficiency 
of the functional operation of the machine 
or product, durability and maintenance 
costs. Many other features must be weighed 
in judging the possible commercial success 
or failure of a design. Because it is impos 
sible to determine increased sales values in 
dollars and cents, it is difficult to apply the 
rule that a design change should be adopted 


if the resulting increased sales value is 


729 



























and the economical design features made possible by the die casting process. 


greater than the added cost. However, in 


many instances an obvious increased sales 


value is obtainable at little or no cost if 
other types of 


“Welded 


“molded plastics” 


construction are adopted 
construction,” “die-casting,” 
ind similar designations 
can be found in the advertisements of both 


consumer and industrial products. 


Engineers Must Select Materials 


[t is universally recognized that the en 


gineering department is responsible for 


specifying the specific types of materials 
[his is fundamental because 


} 


to be used. 


stress conditions, requirements of corrosion 
resistance, weight limitations, capacity to 
ibsorb vibrations, surface 


finish demanded 
by the 


similar factors limit 


market and 
the usable materials to one type or only a 
few. Only the engineering department is 


juipped with the talent and data required 





for an intelligent selection of the possible 
materials of constructicn. And_ because 
every material has widely different work 
ability characteristics, the material specific 
determines the manufacturing processe 
that can be used economically 

In some designs the 


used will determine the 


material 


methods to be 


amount of needed to meet 
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manufacturing 





The specification of zinc alloy for this part dictated the use of the die casting 
process. The decision was predicated on both the suitability of the material 


strength requirements. ‘Thus in_ stressed 
skin construction as used in aircraft and in 
some truck bodies, buses and railroad cars, 
skin can 


onomically from a weight standpoint if 


1 stainless steel only be used 


it is attacked by resistance welding rather 
than riveting. The thickness of stainless 
sheet to meet strength and ngidity require 
nents ) small that rivets would have 
nsufficient bearing area against the thin 
heet. ‘Therefore the riveted construction 
quires sheets considerably thicker than 


needed for strength requirements, merely to 
ide bearing area for the rivets. In many 


lesigns greater weight would be prohibitive 
g £ | 


Costs would alwavs be irrespondingly 
ereater. Obviously, under such conditions 
the design engineer developing the thin 
skin stainless structure must base all his 
lesign calculations and proportions on re 
stance welded assembly rather than rivet 
ing. If the shop does not have resistance 
welding equipment available to do the job, 
the welders must be purchased or the job 
lone outside 
he example cited is not an isolated 
nstance to illustrate the close relationship 


vetween materials used and manufacturing 
method \ 


means 


change from cast iron to steel 
stamping presses and welding equip 


ment in place of a foundry 


ind machine 
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New Jersey Zinc Co 


tools. A switch to plastics usually requires 
presses. Likewise, changes in 
directions have similar effects 


molding 


opposite 


Adopting New Processes 


here are two schools of thought con 
erning the adoption of new manufactur 
ing methods. The old school of thought, 
found among the oldest and most con 
servative companies, is that the engineering 
department must always design the product 
for manufacture with equipment on hand 
\ny demand for new types of manufactur 
ing equipment is expected to originate with 
the production department or the works 
manager or as is most commonly found in 
line’”’ companies, a “tool and 
production committee” decides what new 
quipment is desirable and when it should 
ye purchased 


the ‘“‘old 


Designs or materials spec fi 
itions necessitating the purchase of fin 
ished parts because the shop does not ha\ 


that equipment, require “management ap 


a] 


proval” with all its attendant red tape and 
lost time. Worst of all, such thinking 
exerts pressure on the engineering depart 





ment to concentrate on outmoded design 
techniques. 

One company owning large foundrie 
stubbornly put pressure on the engine 


a 


cat 
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ing department to design everything pos- 
sible as a casting “‘to protect the capital 

vested in the foundries.” ‘This mistaken 
icy had a twofold effect. The designs 
yf their regular lines of products were 
up-to-date. short 
shted policy prevented development of 
w product lines that could be made eco 
ymically only by stamped and welded con- 
uction. Only the combination of new 


never Secondly — this 


iid progressive competitors, a business de 
ssion and a change in 
ke the deadlock. That 
rd way.” 
lhe other extreme is illustrated by the 
nark of the 
ichine tool company. “We put it on the 
wing and the shop has to make it. If 
y can’t, we buy it 


management, 
is “learning the 


chief engineer of a leading 


But en 
neering has to prove that the specifica 


outside 


m is the one that is most economical.” 
Interviews with more than thirty chief 
engineers and vice-presidents in charge of 
engineering, representing a broad range of 
ympanies as to size and products manu 
factured, showed that in 21 of these com 
panies, or about 65 percent, the engineer 
ing department specifies the production 
nethod to be used regardless of the shop 

upment available. In every case the 

duction department is free to suggest a 
different 
1e Chief engineer expressed it, “The engi 
neers Consider it a black mark if production 
iggests a new process that engineering has 
not already studied and considered.” On 
the other hand, engineering must be able 
to prove that the type of construction or 
production method specified is the 
economical one. 
iat costly changes or additions must be 
work 


w method or method, but as 


most 
If it is of such a nature 


} 


ide in the shop and the cannot be 





Change to casting as a production process. 





done outside, production, engineering and 
management study the problem. 

In addition to the above reasons, some 
of the engineers interviewed brought up 
other viewpoints 

“Production men do not follow the new 
manufacturing processes as well as do the 
engimeers,’ was one comment. Many pro 
duction men will vehemently disagree with 
this statement and undoubtedly it is not 
100 percent correct. But the fields of in 
terests and responsibilities of production 
men versus design engineers are such that 
the engineers are naturally in a 
position to keep posted on new production 


better 


methods. Every new production method 
from the properties and 
teristics of the materials concerned. The 
design engineers must of necessity keep 


stems charac 


themselves thoroughly posted on the prop 
ertics of materials. Hence they quickly find 
out when a new production technique 
developed, based on some peculiar property 
yf the material. Infra-red drying of fin 
ishes, cold-treating and delayed quenching 
ire three examples of such developments 
Many design engineers were familiar with 
the process possibilities even before the 
time when production shop equipment 
was available. 

Similarly, the beneficial effects of surfacc 
‘old working to increase fatigue strength 
were well known among designers long be 
fore the special shot blasting equipment 
was developed. One might say that the 
discovery of increasing the fatigue strength 
by cold-working resulted in the develop 
ment of shot blasting equipment. In fact 
cold-working to produce increased fatigue 
strength was first done in product develop 
ment and research laboratories. 


Another remark bv an engineering de 
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sign executive was to the effect that the 
engineering department knows more about 
relative costs than does the production de 
partment. This appears to be a gross mis 
But as explained by this chief 
engineer, the production executives study 
costs from the viewpoint of the absolute, 
whereas the estimating division of the engi- 


statement 


neering department studies costs with refer- 
ence to the relative. Thus the production 
man is better informed as to whether a 
given boring job can be done more eco 
nomically on an engine lathe, turret lathe or 
boring mill. When it comes to deciding 
whether or not it would be more eco 
nomical to achieve the same end result by 
a light internal grind on a piece of seamless 
tubing instead of machining a casting, it 
is only the engineering department that has 
all the figures needed to make the analysis 
Phe estimating department will have in its 
files the cost of the casting, cost of each of 
the machining operations involved, the cost 
of tubing and the figures to enable esti 
mating the cost of the grinding operation. 
Because engineering must have cost figures 
on hand to be able to develop the most 
economical design to manufacture, engi- 
neering is best posted on relative costs. 
Details of the engineering department 
organization with reference to specifying 
the production processes to be used, vary 
considerably with the size of company, 
character of the product and size of produc- 
tion lots. Many, if not most, of the large 
companies have a “production engineering” 
group as a division of the engineering de 
partment. The procedure is roughly as fol 
] engineering develops the 
design up to the point of complete detail- 
ing. In some companies all detailing is 
In either 


lows: Design 


completed by engineering design 


York Oompressor, Inc. 
In specifying Meehanite for the connecting rod in this ammonia compressor the engineering department made a 


Previous crankshafts were steel forgings. 
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case, then goes 
piece by piece, 
simplifying details wherever possible, con 
stantly keeping in mind modifications that 
might permit the use of more economical 
manufacturing methods. This, 
is the procedure followed 
large aircraft companies. 
slight modification of the 
ganization is that adopted by one of the 
leading manufacturers of business ma 
chines. In such machines the basic design 
problems are mostly of the nature of 
kinematics and mechanisms. One division 


“production engineering” 


over the whole design 


in substance, 
most of the 


above or- 


develops the “mechanisms” design, merely 
indicating shafts, gears, levers, all other 


parts and their relative positions and ar 
The ‘ 
division then develops the design in all its 
details, specifying materials, dimensions and 
manufacturing and 


rangements ‘production engineering” 


assembly methods. 
Illustrating another type of procedure, a 
medium sized motor manufacturer has a 
“tools and processes” committee composed 
of sales, production and engineering repre- 
sentatives. This committee determines how 
the tooling is to be handled and what new 
manufacturing methods are to be adopted. 
It is highly significant that in this company 
ibout 75 percent of the suggestions and 
recommendations for the adoption of new 
production methods originate in the engi 
neering department. The remaming 25 
percent of the suggestions a 
divided between the shop production di 


vision and the tool design division of the 


production department. This confirms the 


statement made by the 


her company 


chief engineer of 


not that design engineers are 


better posted on new manufacturing meth 
ods than production men 


In every company covered in this survey 


the engineering department never went 
further than specifying the type of manu 
facturing process to be used. ‘The exact 


make, size, type and capacity of tool o 


equipment to be used or purchased was im 
1] +) 


1¢ production department 





re about equally 


to decide. Of course in those instances 
where there is available only one make of 
tool that will perform the process specified, 
there is no further choice. 

\ parallel to the specification of new 
production methods is found in the speci 
fication of materials to be used. Thus, the 
engineering department invariably specifies 
the exact material to be used such as 1020 
SAE 


aluminum, 


steel, or a certain composition ot 


material. The 
purchasing department is free to procure 


the material 


brass or other 
from any reputable manufac 


turer who can furnish it to the specifica 
if there is only 
one source for the material in question, the 
bill of fact 


supplier. 


tions set forth. Of course, 


materials in determines the 


In the small companies “ 
the family” 


the set-up is all 
deciding 
vhether or not a new tool is to be acquired 


when it comes 


[his is to be expected. Usually in a small 
there are only a few 


sometimes only 


organization men, 
one, who keep themselves 
thoroughly posted on manufacturing de 
velopments. Whatever their titles may be, 
guide the destinies 


[hey make all major 


these are the men who 
of the organization. 
regardless of 


decisions whether the prob 


sales, production or engi 
And in the 
ompany, the 
by the 


Regardless of what individuals or 


lem relates to 
neering “proprietor owned” 
final decision is usually made 
owner. 

com 
mittees have the responsibility and 
iuthority to pass on the adoption of new 
production methods and types of construc- 
t must take a leading and 
ictive part in such decisions. If eng 


designs that 


ions, engineering 
ineer 
ng is arbitrarily restricted to 


in be put into production using only 


existing eee, it will lead to in 


ntly hig gher costs and decreased sala 


ility Nothing is 


than 


- 


more de idening te 


lesign progress the expression “if we 


1ad the machine to do it we could design 
this wav and it would cost less and 
etter.” ‘The en 


gineering department soon 








gets into a rut of designing to suit the 
production equipment available rather than 
designing for minimum cost and maximum 
salability. 

In some companies the greatest imped 
ment to design progress stems from a d 
sire to “protect our investment.” In spite 
of the fact that the equipment in question 
may have been amortized several times over, 
the owners demand that “the products be 
designed to keep the machines busy so 
they can earn their overhead.’”’ Antiquated 
screw machines are thus kept going in spite 
of the fact that a stamped and welded 
issembly might be far cheaper and better 
Or conversely, a battery of punch presses 
of an old vintage are kept pounding away 
making parts that could be produced better 
as die castings or screw machine products. 
And so it goes around in a circle 

Only articulate design 
executive can break down an ultra conserva- 


progressive and 


tive management policy that subordinates 
engineering 
lortunately, 


design to 
competitors 


shop 


equipment. 
usually come to 
the rescue of the engineer in such a situa 
tion by offering superior products that in- 
This how- 


an undesirable situation. The 


corporate latest advancements. 
ever creates 
far better procedure is for the engineering 
department to have complete and detailed 


cost figures and other data on hand to 
prove the economy of the new tvpe of 


construction or production recommended 


Science, technology and __ production 
methods made tremendous strides during 


the war, This soon be re 
flected in the 


peacetime products 


progress will 
designs and prices of the 
Increasing wage rates 
now compel a most careful restudy of the 
relative economy of different production 
Design 


opportunity to exercise their skill 


methods engineers now have a 


rlonions 
lor1iOuS 


ind mastery in the creation of new product 


if the field of their 
restrictions on the pro 


methods to be used in the manu 


designs, but not think 
ing 1s hedged by 
luction 


; 
facture of the product 





Vational 


Stamping Co. and Pressed Metal Ins ute 


Gears can be of laminated construction, as well as cast or machined. At left are diets oenuitiendl cast gears. thee 


at right are laminated of 16-gage copper-plated steel sheets assembled by brazing. 
construction must be developed and specified by engineering. 


“7 
/ 32 





Obviously, such design and 
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have a 
i ultiple Arc Simplifies 
yrod 
think * a 
~ Welding of Aluminum Sheet 
nanu 
M. R. RIVENBURGH 
Research Engineer, Curtiss-Wright Corporation 
Cc. W. STEWARD 
Head, Metal Fabrication Section, Curtiss-Wright Corporation 
Properties of butt-welded joints in high strength aluminum alloy Se ee to Arn 
transport airplan¢ ! tanh l 
sheets, as produced by a new, easily controlled arc welding process, 8l-in. $2S-4H alun 
are described and production advantages indicated. : pe we ive rarthey 
process as it he heen nam t ex 
pected to replace d.c. ar wel 
WELDING of aluminum alloys, a.c. and d.c. circuits. It offers a number of — ferrous materials although it ha 
articularly the high strength alloys idvantages, chief of which is easy control successfully on them. It has also been used 
ave been most difficult to weld, has and concentration of heat, which make it — successfully on the magnesium a p 
greatly simplified by the develop possible to butt weld aluminum sheet as_ per alloys, and_ nickel allo) 1own 
1 Institute f a new multiple-arc welding proc thin as 0.016 in. without inert gas shield lable I, among which are some materia 
. Those he new process employs three elec ing and without a back-up strip. that are difficult to weld by other meth 
gn and two carbon and one metallic, which The first production application of the ods. The chiet idvantage of the -— ple 
sroduce five arcs in interconnected process is in putting the heads on 250 to arc in welding magnesium that doc 
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Fig. 2—Method of handling electrodes in multiple arc welding. A touch on the thumb lever starts 









the a.c. arc between carbon electrodes. The d.c. arc on the metallic electrode starts at !/, to 3% in. 
from carbon electrodes. The welder circuit at lower left produces five arcs as indicated by dotted lines. 


not require shielding by an inert gas such 
as helium, which than 
cost of welding. 

Butt joints are welded preferably with 
out back-up plates so that a bead forms 
on the under side and the weld metal on 
the work side is flush with the surface of 
the sheet. Welding is done at a speed of 
12 to 18 in. per min. on open seams 
which is about the same speed as for ordi 
nary d.c. arc welding, and two to threc¢ 
times faster than gas welding. This does 
not take into consideration the time usu 
ally required for flanging thin 
for gas welding. 


more doubles the 


materials 


Closer heat control is essential in weld 
ing aluminum mainly because aluminum 
melts at a far lower temperature than steel, 
because it has a thermal conductivity from 
3 to 5 times that of steel, 


and a narrower 





Table |—Materials Welded 
Aluminum my Magnesium Copper 
25 | M or 3S Everdur 
38 J or 57S Brass 
§2S | Fs or 52S Coppe 
61S 
24S Steel Nickel 
R-301 | - 
14S | 4130 Stainless 18-8 
75S | 8630 Alumel 
R-303 | 1020 Chromel 


Radiohm 








Table Il—Average tina of Multi-Arc Butt Welds 


in Aluminum Alloys 














<r ' ' 
Ultimate Yield Elongatton, 
Alloy Weld Gage, Strength, Strength, Percent 
Condition in. lb. per lb. per in 2 in 
sq. in. sq. In. 
3S-144H | As welded 0. 125 16,450 
5 S-O As welded 0.081 28 ,550 
24S-T | Heat-treated 0.016 60 , 130 
24S-T | Heat-treated 0.040 59 ,230 
24S-T | As welded 0.040 48 ,960 32 ,650 2.4] 
24S-T As welded | 0.064 40 ,430 35,100 | 1.21 
24S-T Heat-treated 0.064 55,280 40,360 5.08 
R-301-T | Heat-treated | 0.064 | 58,450 53 990 
75S-T | As welded 0.064 | 40,000 32,000 | 
75S-T | Artificially aged | 0.064 50,000 45/000 | 
75S-T | Heat-treated 0.0464 70 ,000 60 ,000-+ 
plastic range. It changes from solid to spatter the welder need not wear gloves o1 
liquid with almost no warning. Also, the leather apron. All of these advantages are 
thermal expansion of aluminum is about factors that enable welders to learn to use 
twice that of steel. Gases are readily this method much quicker than other 


dissolved in molten aluminum, which pro- 
duces a much greater tendency toward 
porosity than in most other metals. 

In addition to closer heat control the 
multiple arc process has several other re 
advantages. Since the heat is con 
centrated in a narrow weld zone, as in 
onventional d.c. arc welding, there is no 
cracking 


] ited 


and distortion is minimized. No 
preheat is needed and less tack welding is 
required than in gas welding. The multiple 
irc is also safer to handle than some types 
welding because there 
circuit voltage. 


yf arc 


opel 
ypen 


is no high 


Because there is no 






PRODUCT 


methods. 

Extensive tests indicate that the quality 
of Multi-Arc welds is equal to or better 
than can be produced by any other weld 
ing method in aluminum alloy sheet rang 
ing from 0.016 to 0.25 in. in thickness 
Welded specimens have been tested for 


tensile strength, fatigue resistance, corro 
sion, and metallographic structure. Table 
II gives typical strengths of butt joints in 
different alloys of aluminum with and 


without subsequent heat-treatment, show 
ing that strengths of the parent metal 
are but slightly impaired by 


7 


welding 
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Bisct: 


Table III shows the relatively high fatigue 
trength of multiple arc welded joints as 
mpared with riveted and spot welded 
joints. No fatigue tests were made on gas 
lded 24S-T because such welds were 
10t approved. In bend tests of welds in 
‘S-T it was possible to make a 180-deg. 
id with a radius of twice sheet thick- 
ss when using a suitable electrode such 
as 52S aluminum. 

The high strength of multiple arc welds 
) aluminum is partially the result of their 
ound structure. Although there is a much 
greater tendency for porosity in aluminum 
welds because hydrogen and other gases 
from moisture and flux are readily dis- 
solved in molten aluminum, multiple arc 
welding heat is timed so that these gases 
escape before solidification. This is pos- 
sible because there is less heat than in gas 
welding and it is under better 
than in d.c. arc welding. 


Lt 


smo s 


oP 


control 


he comparative porosity of welds in 


(.125-in. 3S-4H aluminum is shown in 
Fig. 3. Preliminary tests indicated that 
porosity influenced tensile strength of 


welded specimens less than other factors. 
The average ultimate tensile strength of 
two mutiple arc welded aluminum spec- 
imens was 16,450 Ib. per sq. in. as com- 
pared with an average of 16,030 Ib. per 

in. for three highly porous metallic arc 
velded specimens and with an average of 
15,683 Ib. per sq. in. for three 
lene welded specimens. 


oxvacety 


Preliminary corrosion tests of multiple 
arc welds in 0.041-in. 24S-T Alclad, using 
standard salt spray procedure, showed 
that specimens that were heat-treated after 
velding lost 2.83 percent of 58,833 lb. per 
|. in. in strength as compared with the 
corroded specimens heat-treated after 
velding. Specimens that were not heat- 
treated after welding lost 1.01 percent of 
44,450 Ib. per sq. in. in strength as com 
pared with uncorroded and unheat-treated 
welded specimens. The unwelded, heat- 
ited parent metal lost 3.77 percent of 

7,550 Ib. per sq. in. in the salt spray. 
The tendency toward intergranular cor 
ion in 24S aluminum was not as great 
problem as in gas welding and was 
greatly improved by heat-treatment after 
welding. Heat-treated welds are believed to 
satisfactory for all but the most severe 
rosion conditions. Welds in 75S-T are 
likely to be acted upon by this kind 
orrosion than 24S-T. The 24S-T alloy 
also found to resist stress corrosion 
king after multiple arc welding. A 
ibustion type analysis for carbon also 
ved no pick-up from the carbon elec 

es. 

Velding is done in the manner indi 
1 in Fig. 2. The heat of the multiple 
easy to control because the arc be 
1 carbon electrodes can be, moved 
from the work without being extin 
ed, and the metallic arc can be in 
ed and filler metal deposited as 
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Table !!l—Relative Fatigue Strength of Multi-Arc Welded Joints 


Type Joint 


Riveted lap pe lw ae 
Spot welded lap 
Multi-are butt weld. 
Riv_ted lap. ... 
Spot welded lap. 
Multi-are butt weld. 


In 0.040-in. 24S-T Alclad Aluminum 


Stresses, |b. per sq. in No. of Cycles 
to Failure 
Max. Min 
38,000 9,500 4,850 
38,000 9,500 5,150 
38 ,000 9,500 46 ,600 
19 ,000 4,750 70,100 
19 ,000 4,750 124,625 
19 ,000 4,750 10 ,000 ,O00* 





* No failure 








Multi-arc weld showing no porosity 


Oxy-Acetylene weld showing slight porosity 








Fig. 3—Cross-sections of 0.125-in. 3S-!/,H aluminum butt welded by 
three methods. Magnification shows relative porosity of weld metal. 


needed. The d.c. arc starts when the 
metallic electrode approaches within 4 to 
2 in. of the a.c. arc. The d.c. welding cur 
rept is less than half that used in d.c. arc 
welding and the a.c. arc takes about one 
fourth more. Power consumption is about 
0.065 kwh. per ft. of welding in 0.081-in. 
aluminum, for example. 

The principal limitation that must be 


considered in designing for this type of 


NoveMBER, 1945 


welding is the space required in handling 
electrodes. In their present form they can 
not be used in as confined spaces as the 
gas torch. Up to the present only manual 
welding has been done with the multiple 
arc but development of an automatic 
welder is in progress. A final consideration 
in using a Multi-arc welder is that it can 
ilso. be 


used for conventional d.c. arc 


welding 


Ww 
V1 





New Coach Design 
Makes Extensive Use of Aluminum 


HIGH TENSILE ALUMINUM alloy extrusions, castings and the aluminum structure. ‘The Fageol-T'win Coach engine is 
wrought sheet are used in the body structure of the new Twin more powerful and efficient as a result of the shape and design 
Coach 32-44 passenger city-type coaches. Body is of semi- of the combustion chamber and other design changes and 
monocoque construction and is assembled by riveting. Interior improvements. 


Other features are the hydraulic torque con- 
trim is 1/8 in. masonite panels with aluminum extrusions. 


verter transmission, Torsilatic spring suspension, improved 
Flooring is 1/2 in. phenolic-resin 5-ply fir plywood bonded to — braking and steering and better heating and ventilation. 











Propucr ENGINEERING —— Novemser, 1945 








x PRODUCT DESIGNS 























Engine is of the valve-in- 
head type, develops 150 hp. 
using 70 octane fuel. En- 
gine parts have been stress 
tested for eventual use of 
90 or 100 octane fuels. The 
engine is mounted under- 
neath the bus floor and 
the cylinders are inclined 
at an angle of 10 deg. from 
the horizontal to facilitate 
oil drainage and give ac- 
cessibility for inspection 
and maintenance. Engine 
oil pan, timing chain hous 
ing and flywheel housing 
are aluminum. 


_ Shock absorbers 





charmber 


(Above) Torsilastic suspension consists of 


tubular beam member to which is attached a 
lever at each end. The tubular beam membe 
is inclosed in the outer shell with a rubber bond 
between the two members. The outer shell 
fixed to the axle beam member at the cente) 
The outer ends of the levers are attached through 
shackles to the main transverse trusses of the 
coach body. Shock absorbers are mounted di 
rectly to the ends of the levers and linked to 
gether with a tube and rubber clamp 








Z (Left) Combustion chamber is of special design 
a being oblong in shape with oval ends. The total 
¢ exposed area is approximately one-third the bore 
: : when the piston is at top dead center. 








Continued on next page 
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PRODUCT DESIGNS 


(Above) Lower body structure consists of six full struc- 
tural truss assemblies and 
Outer ends of the trusses are fastened by “T’’ posts to a 


(Right) Steering gear is 
operated through a bent 
curved steering post using 
4 universal joints. Steering 
gear is mounted directly 
on the center beam of the 
front axle. Thus, no drag 
link is required and load 
shock is practically elimi 
nated from the _ steering 
wheel. 


New Coach Design ‘continued) 





distributes the loading 
the body structure, 


center-section. 
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member just below the window line. This 
from the axles to the remainder of 


(Left) Coach prior to installation 
of the floor. Body construction, 
drop type window installation and 
location of the engine and acces- 
sories are shown. Three fan 
units, mounted on a common shaft, 
are driven directly from~ the 
engine crankshaft through a 
flexible coupling 
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Multiple Drilling and Boring Machine 
Has Hydraulically Operated Feed Table 

















































‘ we le x Ne vena 
MULTIPLE DRILLING and boring machine for drill- (ery — 
ing holes in wood, plastics, light metals and composition : 
materials has been designed and developed by the B. M 
Root Company. Hydraulic system for actuating the 
feed table can be set for full automatic or intermittent tog VALVE 
operation. Spindles are spiral gear driven from a com , : 
mon drive shaft with the gears totally inclosed and op. — howe 
erating in a bath of grease. The hydraulic system is of « 
: simple construction, with few moving parts, requiring ae 
This a : 7 Po AEE 
aloes il a minimum of maintenance. Rate of the feed table ‘ a ee ae 
can be controlled by a selector valve between a mini- ‘ 
mum of 2 and a maximum of 35 strokes per minute 
HYDRAULIC CYLINDER 7 
FOOT 
CONTROLS 
% Ot STRAINER 
lation e ag 
iction, aS 
on and 
acces- 
e fan 
. shaft, (Above) Hydraulic system consists of an oil 
n- the reservoir, oil pump, automatic control valve, 
gh a pressure relief valve and the operating cylinder. 
Oil is taken from the reservoir by the pump and 
fed to the automatic control valve that controls 
both the pressure and return flows of the cylin- 
der. Treadles operate slide valves in the auto- 
matic control valve to start-stop or reverse the 
table movement. 





















































, 2 Return 
Floating Relief 
va/ve, valve 
S 
Return gene _ 
“needle valve 
~ oo he 
to botfom hind c/osea 
of table y ) 
cylinaer V4 . 
Right) Automatic control valve operation starts when the start + tf 
treadle is depressed raising the start-stop valve. This allows oil J n 
under pressure to flow to the pilot valve. Oil flows through the cen- + ~ , PY 
of the pilot valve, to the upper passage forcing the floating ; \ 
>» Yalve downward. The oil under pressure is then free to flow around 7 Pg” ik 
Ba floating valve into the top of the table cylinder. When the ‘able Pilot N * ‘ 
. Work table reaches the bottom of its stroke an attached bracket cylinder, 2 scsi Pre re 
s es a stop on the pilot valve shaft moving the valve downward “Refurn Return? Return 
an reversing the table motion. 
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PRODUCT DESIGNS 





Plug Connectors and Plug-in Relays 
Simplify Design of Electronic Controls 





Electronic automatic timing controls for resistance weld- of welding controls, a major wiring operation. The Wel- 
ing differ in type to meet the particular cycle of events tronic Company has redesigned their sequencing weld timer 
demanded by the welding technique to be employed. controls (left) to meet demands for flexibility. Early 4d: 
When the sequence of events is changed, installation of a sign of sequencing weld timer (right) indicates the prob- 
different sequencing weld timer requires a complete change lem of interchangeability as well as hard-to-service wiring. 





Plug-in 
connector 








- Standard 
Timer control panel pewer pane! 





Standard power panels of the universal voltage type per- control panel. Control panel is of the swing-out and lit 


mits a.c. operation from 115, 230, 460, or 575 volts and off type that permits a change of controls in less than 
25, 50 or 60 cycle. This power panel is then attached, by one minute. This change does not require the change or 


a plug-in connector, to any N.E.M.A. standard or special relocation of a single wire. 
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PRODUCT DESIGNS 





Plug-in type, hermetically sealed, 
high speed relays use standaid 



















radio tube contactors, are in- 
stantly replaceable, tamperproof 
and simplify servicing. Indication 
of relay action can be determined 
by feeling the pulse of armature 
movement when a finger is placed 
in contact with the shell. 





wiring 





2 


Wel- 
timer 
ly de- 
prob- 
yiring. 





(Left) Wiring of welding control units is sim- 
plified for the replacement of parts and serv- 
icing. Dead-front panels were made removy- 
able and are designed to swing-out. (Above) 
Channel wiring was added to floor mounted 
synchronous and seam welding control units. 
Each wire is in its exact position for connec- 
tion to the terminal blocks and component 
units. Individual wires carry a numbered 
identification tab. 
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Shuttle Car With Melamine Electrical Parts 


BECAUSE OF ‘THE PRESENCE of dirt and moisture and the 


possibility of arcing in service, proper insulation has always been 
a problem in electrically controlled mining equipment. Tracking, 
and consequent short-circuiting may occur. Excellent electrical 
properties, particularly arc resistance, combined with sufhcient 
strength and impact resistance to withstand shock and vibration 
are required in this application. In mining machinery, such as 





All insulating parts, 
barriers, are 


including arc 
molded of 
melamine formaldehyde 
this double-pole 
The electrical control, 
cludes moldings of the 


rag-filled 
material in 


housings for 


control contactor. 
right, also in- 


material. The 
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Amertcan Oynamid Company 
equipment is placed in explosion-proof 
protection 
and moisture. Arcing causes formation 
of nitric oxide in the housings. 
the equipment is opened for cleaning 
and inspection, this may combine with 


the shuttle car shown, designed by Joy Manufacturing Company, 
rag-filled melamine-formaldehyde molding material is used for 
insulating parts on control equipment. Machinery operates on 
three different d.c. voltages, depending on the size and type of 
machine. At present parts for all 90 volt d.c. service are molded 
of the material. It is expected that it will also be used for the 
large arc barriers required on 250 and 550 volt circuits. 





349 See 


é3 : 
Amertean Oyenemid Compe 
moisture to form nitric acid, which not 
only is a conductor but also attacks the 


against dirt 


surface of the insulation. The mela- 
mine material has high arc resistance, 
does not support combustion and is 
resistant to 


When 
acid 
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: Greater Threading Accuracy 
Obtained With New Lead Screw 





THREAD ACCURACY is held to strict specifications by 
a new principle of tap lead in the Warner & Swasey pre- 
cision radial threading and tapping machine which has a 
tapping capacity from 8-36 to 7/8 in. Lead screw is 
hardened and precision ground. Upper portion of the 
lead screw reproduces the precision threads of the lead 
screw in two brass guide fingers 





mpany, 
ed for 
ites on 


type of 
molded 





for the 


(Right) Cutting the threads on the brass guide fingers, with the 
hob on the upper end of the lead screw, gives perfectly mating 
threads to control the tap or die lead. Guide fingers are solenoid 
actuated and pivot on anti-friction bearings. Thus firm engage- 





Guide “ Lead screw 
ment between lead screw and guide fingers is maintained during fingers 


the threading or tapping operation. 








Adjusting 


any 


Compe 


ich not 
tks the 

mela- 
stance, - 
and is EIR ie: 


4 Safety clutch, part of the motor shaft drive pulley, is a spring loaded clutch, placed between the shaft and drive pulley. 
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Vacuum Gage Has Improved Appearance 


REDESIGN has improved the appearance and given better pro- 
tection to the McLeod-type, high-vacuum gages manufactured by 
the F. J. Stokes Machine Company. The redesigned unit has a 
plastic case of a fabric-filled phenolic that is strong, smooth and 
easicr to keep clean than the metal case. Single visible reading 


STOKES 
ceed ge 


NEW 


STOKES 


capillary tube makes the instrument simpler and easier to read. 
In the redesign of the case and glassware, the vapor trap and shut 
off valve are included in the instrument case. With improved 
inclosure and protection, the glass tubing and scale are brought 
closer to the face of the instrument, thus facilitating readings. 





OLD @ 





Random Notes on Reconversion 


Plans for production of General Electric 
appliances have been tentatively an- 
nounced. Electric clocks, irons, portable 
heaters, refrigerators and electric blankets 
are already being made. Ranges, water heat 
ers, washers, rotary ironers, heating pads 
and heat lamps are expected to be in pro 
duction during the next few weeks. In the 
last quarter of 1945 flatplate ironers, dish 
washers, mixers, toasters, roasters, coffee 
makers, waffle irons, grills, fans, and clean 
ers, will appear. Disposals and dryers are 
expected to go into production in th« 
first quarter of 1946. Production of home 
freezer units and storage cabinets is still 
indefinite. 


~ * * 


Automatic electric blanket, first developed 
by General Electric in 1936, incorporates 
radical improvements resulting from war 
time developments of electrically heated 
flying suits. Use of a new long life, single 
strand, spiral-wound, insulated wire climi 
nates the transformer required with the 
prewar blanket. 


x * * 


Tag guaranteeing the performance rat:ng 
will feature the new line of radios of the 
Electronic Corporation of America. Tag 
will give performance data such as undis 
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torted maximum output, speaker size, fre 
quency range and response, sensitivity and 
power consumption. 


x * x 


New automatic transmission for motor vc 
hicles has been developed by the Detroit 
Gear Division of Borg-Warner Corpora- 
tion. ‘Transmission has four forward speeds 
ind reverse and is radically different than 
anv such device heretofore available. 


Sixty-three improvements were announced 
by Cadillac in their 1946 model. These in 
lude a redesigned front end, sturdier main 
bearings and connecting rods, new three 
ring pistons, a new carburetor and 
throttle controls. The hvydramatic 

mission will again be optional 


new 
trans 


“Unalarming” alarm clocks have been an 
nounced by the Warren Telechron Com 
pany. “‘Musalarm”’ is described as a com 
clock and radio mounted in a 
streamlined plastic case. Should music fail 
to awaken the sleeper a buzzer goes off 
ten minutes after the radio is turned 
on. ““Switch-Alarm” is similar to the 


nation 
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“Nfusalarm” but is not built into the rad 
It can be attached to any radio set to tum 
it on at a pre-determined time. “Lite-Call” 
which comes in a plastic case is an alarm 
lock of the standard type and will awaken 
the sleeper with an audible signal. How 
ever, it will make any light or bedside lamp 
flash intermittently if the lamp is plugged 
into the clock. 


National Pressure Cooker Company has 

nounced a companion home pressure 
ooker to its Presto cooker. Known as the 
Presto “50” cooker it is made from he 

gage aluminum pressings instead of an alu 
minum casting as the prewar Presto cooker 
Both models will be available with greater 


production of the new Presto “50” cook 


New Westinghouse vacuum sweepers have 
tepped wheels which automatically adjust 
the distance from rug nap to cleaner nozzle 
it correct setting, and a special “pene- 
trator” brush for deep naps. Handle 1s 
bifurcated type, made of two aluminum 
tubes joined at the handle. Motor housing 
is molded plastic. Hand vac and tank type 
leaners are the same as 1942 models in 
design and construction. 
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PRODUCT ENGINEERING EDITORIAL 





Support a Design Division of the A.S.M.E. 


N OUR OCTOBER editorial we stated that there is a real need for an organization of 
| mechanical engineering designers and that such an organization is inevitable. The ques- 
tions posed were: (1) Will it be an independent society? (2) Should it be a division of 
the A.S.M.E. or of some other national engineering society? We invited expressions of 
views from our readers. 


That an organization for mechanical engineering designers is inevitable is now borne 
out by the fact that even before that editorial was written, organized action was already unde 
way. J. l’. Downie Smith, Director of Research of the United Shoe Machinery Corporation, 
had brought to the attention of C. I). Davies, Executive Secretary of the American Society of 
Mechanical Engineers, the desirability of a design division in that society. Shortly after 
our editorial went to press Mr. Davies called a mecting of interested A.S.M.E. members 
to confer with officers of the societv. This resulted in the appointment of Mr. Smith as 
Chairman of a committce to be selected by him to study the problem and make recom 
mendations. Such a committee was formed. 


As a result of investigations and surveys made by the editors of Propucr ENGINEERING 
prior to the writing of the October editorial, it was expected that there would be a strong 
majority in favor of a design division of the A.S.M.E. This expectation has been borne 
out by the numerous letters received, a few of which are published on page 787 of this 
issue. At the time of writing the editorial there was still a question as to whether or not 
the American Society of Mechanical Engineers would favor the organization of a division of 
design engineering. 


Secretary C. E. Davies of the A.S.M.E. is to be commended for the aggressive manne 
in’ which he handled the proposal made by J. I’. Downie Smith. Likewise, Mr. Smith is 
to be applauded both for his initiative and his efforts to bring about the formation of a 
design division. At this writing it is clear that the establishment of a design division of 
the A.S.M.E. hinges only upon the degree of support that such a division will receive from 
A.S.M.E. members and other design engineers and there are strong indications that such a 
division will be formed. 


As expressed by many of our readers, there is nothing to be gained in organizing 
an independent society when such an organization can function better as a division of a 
national society. In view of the closely related interests of design engineers with the work 
of many of the other divisions of the A.\S.M.E. much is to be gained by afhliation with that 
particular society. And with it go all the advantages of membership in an organization 


that is one of the group of afhliated national engineering societies. 
| sg Sg 


We echo the wishes expressed by our readers when we recommend the speedy organ 
ization of a design division of the A.S.M.E. We urge its active support by all professional 


design engineers. 
a it Jc “ 
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DESIGN OF HYDRAULIC SYSTEMS 


X—Miscellanecus Circuits and Valves 


HOWARD FIELD, JR. 


Conzultant 


Hydraulic circuits and valves used to give load-feel, snap action and automatic con- 
trol. Modulating and non-modulating automatic control are described. The ava‘lable 


types of hydraulic fuses are compared as to their operation and inherent faults. 


HYDRAULIC SYSTEMS are often re- 


quired to act as a power amplifier when 

























































































































































































a a ’ D 
manual cffort would not be sufficient to rload ,--£000 feel cylinder wail 
: 1 two way action 
operate the mechanism. Power operated 
: T -1lo foe/ ’ > 
positional control systems, described in ar: a oad fee! cylinder 
Propuct ENGINEERING, September 1945, 
page 614, are power amplifiers with no —_— a 
f oe } ' Tt 
fixed ratio of wnplihcation, Another class Te 
nF nower nin! roo : nel bint f t ' 
of power amplihcr gives no indication ol ie nf L 
position but does amplify cffort in a pre | | wndle 
I ' 
determined ratio. Lo distinguish th | | 
ontro ms they are usually « 1 | ‘ 
2 _ ms i 
“Voad-fecl’” svstems and are used whic: es bee | 
‘ , )- rating Hy 
fo must be amplified and position is ‘ 
A Cy y f | 
unilnportant (A) | 
Load_-feed tem n be éither « \ 
or two-wa tem o nimon xample | 
of a one ten t] } 
tion of p rah ni l yr ft KS L 
since | PI | sect t | 
brak \ two wav system can } ved 
by simply dup iting the sensing portion | 
| | s S| | 
of a one wav system in a reverse manner. | 
Assume that a large hydraulic cylinder 
controlled by a four-way sclector valve, Control 
pushes’ against a load and that the oper vane 
ator must have some feeling of the force a) 

—- Pressure 
applied by the cylinder. When the oper y ii eaasiaity 
ator moves the valve handle in a direction 
to make the cylinder push he must feel a ‘> Return 
resistance proportional to the push. ‘This 
can be accomplished, as shown in Fig. 

1(A), by connecting a small hydraulic 
cylinder to the valve handle and connect J 
ing the rear end of this hydraulic cylinder i load feel cylinder 
to the pressure line of the main cylinder. a 
r “ ) rating OO 
The operator must then overcome the a sas li - Valve handle 
’ o_e cy//Nder 
closing tendency of the valve handle. The 
unit pressure on the large cylinder piston yy s 

ite . uo ; doen Handle stop-- Contro/ 
and on the small feel cylinder piston will Do a he 
be the same. Thus, the force that the ‘ 

sca m ee ae ee —e . ; 
operator feels is in the same proportion eae --Pressure 
to the load as the area of the feel cylinder = — 1 
is to the arca of the large cylinder. Do ! follow-up ‘ 
} ll ‘=Return 
If the lines to the large cylinder are I. Kage 
long and the rate of fluid flow is high this (C) 
proportion cannot be exact. More exact 
proportion can be obtained by moving 
the connection of the feel cylinder closer Fig. |—Load-feel systems. (A) Hydraulic system with feel cylinders attached 


] ] } } 


to the large cylinder so that line loss is to handle. (B) Mechanical system in which feel is obtained through levers. 
not reflected upon the feel cylinder. In (C) Positional and feel control obtained by superimposing a mechanical pos'- 
practice it is common to use a slide type tional system upon the hydraulic load-feel system (A). 
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of selector valve and build the feel cylinder 
as part of it. To make a two way feel 
system a second feel cylinder, opposed ts 
the first, is connected to the other pres- 
sure line from the selector valve to the 
large cylinder. 

A second method to obtain feel with- 
out the use of feel cylinders is shown in 
Fig. 1(B) and connects the main cylinder 
support, through a system of levers, to the 
handle. The proportion between the force 
supplied by the operator and the load is 
determined by the lever arms. This purely 
mechanical system is not affected by line 
loss, since it is a reaction to actual force, 
but is frequently difficult to build and 
frictional forces can make the results less 
exact than would be obtained hydraulically. 
It is frequently desirable to combine 
itional control with load-feel. Assume 


po 
that it is necessary for the operator to 
know the position of the piston in the 
large evlinder as well as the magnitude of 
the load. ‘The hydraulic load-fecl por- 
tion can be identical to that of Fig. 1(A). 
If the body of the selector valve is ar- 
7cd to be moved toward neutral by link- 
age, connected to the main cylinder, the 
It will be a system like that shown in 
and will have the required 
nt two way characteristics and th 
feel portion can | 
r two way. It might be more desirable 
ise il} equalizer connection for the 
e stem than to move the valve body. 
Another method is to connect the valve 
1 directly to the handle, an auwiliary 
large cylinder, and hold 
fixed. 


» sleeve to the 
valve body This method re 
1 special valve that consists of one 
valve inside another. The handle 


be moved at a greater speed than the 


l, but when a position of rest is 
hed the handle and load are syn- 
nized. 


Stops can be employed to prevent the 
handle being moved more than a few 
usandths of an inch in advance of 
load. If a large movement is desired 
operator must keep moving the han- 


+ 


+ 


dle within the confines of the stops until 
the desired position is obtained. Where 
both position and feel are required, it is 
usually better to limit the handle move- 
ment. 

An entirely different problem, but one 
easily solved hydraulically arises when mov- 
ing parts must be brought to rest without 
shock. An example of this is in moving 
large, heavy, feed tables into a press. If 
the operating cylinders are not large, start- 
ing the motion of the tables will not re- 
sult in shock since the available force is 
limited. Stopping the tables is another 
problem. Stopping the flow of fluid to 
the operating cylinders will not stop the 
table motion because the pistons will be 
carried along by the kinetic energy of the 
tables. A partial vacuum results behind 
the pistons, but the force involved is al- 
most negligible as compared to that re- 
quired to stop the motion. 

‘There are two successful methods of 
stopping the tables. The first uses flnid 
friction shock absorbers or dash pots that 
make contact table as it ap 
proaches the end position. 


with the 
These shock 
absorbers must be designed for cach ap 
plication. 

It is usual to apply fluid pressure to 
move the tables until brought 


> 
1} 


they are 
There are two rcasons for t} 
! 
i 


First, shutting-off the power would 


to rest. s: 


hive 
to be done 


iutomatically because the op 


erator might misjudge the correct time 
or even completely forget to do so. In 
this event the table might not move suf- 
ficiently or it might be moving rapidly 
near the end of the stroke. Second, the 
increase required in size of the shock ab- 
sorber is small and more than offset by 
the advantage of having constant condi- 
tions against which to work. 

he other method uses the operating 
cylinder itself as the shock absorber. This 
requires a heavy cylinder since pressures 
will rise above the normal working pres- 
sure of the hydraulic system. The flow 
of fluid is restricted from the return cnd 
of the cylinder, as shown in Fig. 2. The 
fluid is conducted through a changing 
orifice before escaping to the reservoir. 


This orifice is wide open until about the 
last quarter of the table movement is 
reached, then it is partially closed by a 
metering pin actuated by the table. This 
pin can be tapered to change the amount 
of restriction at different points of the 
stroke. Ordinarily only a small opening 
is left at the end of the stroke so that the 
table will be moving slowly when the 
positive end stops are reached. 

Since the metering pin leaves only a 
small opening for flutkd when the table 
is at the end of its travel, a check valve 
is necessary to bypass the restriction when 
reversing the table. A variant of the 
orifice and metering pin is a slide valve 
that is controlled by a cam of proper con 
tour to give the desired effect. 

The problem of dwell has been briefly 
mentioned in connection with electrical 
control of a press, Propuct ENCINEERING, 
Scptember 1945, page 6:4. ‘There are 
hydraulic devices for accomplishing the 
same results. One way is to operate the 
main selector valve of the 
valves that 


press by pilot 
pressure fluid to the 


proper end of a cvlinder that shifts the 


direct 


main valve. A_ pilot valve can be ar- 
ranged to automatically open the press 
1s soon as it has been fully closed. If this 
pilot \ lve is equipped with a lash pot 
time delay, similar to that emploved in a 
time dclay bypass valve, the cffect will be 
to delay shifting the main valve Thus, 
g 
the press will remain closed for the delay 
| } 
period. This period is usually ol tained 
] 


by adjustment of the rate of escape of 


fluid from the bypass valve delay chamber 
with a necdle valve. 


Snap action in a valve is often desir ible 
Snap action devices are similar to those 
used in electrical switches The usual 
arrangement consists of a spring that is 


lo vided 


the handle. 


and then carricd past center by 


Phe type of valve used is im 
portant, since high valve friction prevents 
snap action unless the spring 1s heavy. A 
more dependable mechanical scheme, Fig. 
3, utilizes a modification of the sear mech- 
anism used in rifles and shotguns. In this 
scheme the valve stem is kept from mov- 


ing by a latch or sear. The handle loads 
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4 
Selector va/ve-- U ~ a ae 
FIG.2 _, = FIG.3 Stop for latch 
Fig. 2—Loads can be brought to rest with a minimum shock by controlling Fig. 3— Positive mechanical snap 


the flow of fluid from the operating cylinder with a decelerating valve. 
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mechanism for a rotary valve. 
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a spring for about half its stroke and then 
trips the latch. 

The handle is arranged to start move- 
ment of the valve stem immediately after 
tripping the latch and the valve stem is 
carried to the end of its stroke under 
spring tension. ‘This mechanism is more 
positive and reliable than the somewhat 
simpler over center spring. 

For remote valve control, a hydraulic 
snap mechanism is frequently desirable. 
The main valve, which can be of any 
type, is equipped with one or more shift 
ing cylinders. The distribution of pres 
sure fluid to these shifting cylinders deter 
mines the position of the main valve. 
Since the energy required to shift the valve 
is low, the shifting cylinders are small and 
operate with great speed. 

A pilot valve is used to direct fluid to 
the proper shifting cylinders. This com 
bination, Fig. 4, gives snap action because 
as the valve handle, 


pilot Valve, 


controls the 
is moved nothing happens at 


which 


the main valve until the proper passages 
in the pilot valve are opened. Then, and 
only then, does the main valve shift, and 
the shift is nearly instantaneous. 


\nother class of operations are those 


types: Modulating, where slight correc 
tions are made to hold conditions to a 
predetermined value; and non-modulating, 
where a definite full action takes place 
whenever a certain predetermined condi- 
tion occurs. ‘The automatic opening of a 
press is a good example of a non-modulat 
ing automatic function. It is the modu 
lating controls which offer the most in 
triguing problems and best demonstrate 
the skill of the designer. 

lake for an example a typically “Rube 
Goldberg” problem. ‘The solution that 
will be presented is entirely ridiculous, but 
t illustrates some of the principles. As 
sume that a small tank, Fig. 5, has a large 
mount of water continuously running 
In the bottom of the tank is an 
escape valve. 


into it 
Ihe problem is to maintain 
1 certain level of water in the tank. The 
escape valve is operated by an actuating 
cylinder controlled by a selector valve that 
can have only a narrow neutral position, 
since a wide neutral position would fail 


to hold a definite water level. The signal 
that controls the selector valve is given 
ry a float in the tank. 

Examination of the action that takes 


place shows some faults. First, assume that 
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that are automatic. These are of two the water level is low. ‘The float then 
Lines fo unit ------>>~. i ; 
Main selector valve 
a” (pilot operated) 
WY, = = . 
— = = 
Pressure 
-Pilot valve 
Return 
FIG.4 — 











Fig. 4—Positive snap action can be 
operated main selector valve. 
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Fig. 5—Non-modulating automatic control hunts because the control is only 
suited to full stroke operation. The water level is instantaneously at the desired 
level but is falling since the waste gate is wide open. 
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moves the selector valve in a direction to 
close the escape valve. The actuating cyl- 
inder acts and closes the escape valve 
whereupon the tank fills. As the level 
rises the float reverses the selector valve 
and the escape valve is again opened wide. 
This cycle will be repeated many times 
causing the system to hunt. 

A modulating control, Fig. 6, is ob- 
tained by adding a positional contro] that 


will move the selector valve toward neu 
tral as the actuating cvlinder moves in 


response to a selector valve movement. If 
the water level were low, the action would 
be: 
1. The float the selector valve 
in a direction to close the escape valve. 
2. As the escape valve moves toward 
closed position the selector valve is brought 


moves 


to neutral before the escape valve is en- 
closed, the level 
too low. 


tirely unless was much 
3. Movement of the escape valve stops 
as the selector valve reaches the 
neutral position. 

If the rate of flow into the tank should 
increase, the escape valve should open fur 
ther. The amount of opening is held con 


stant for 


level must 


iS soon 


The 
rise to open the escape valve 
sufhciently to take care of the additional 
water. Thus, for a high rate 
or wate! input, one level is maintained 


while for 


a particular water level. 


input of 


a low rate of water input a 


lower level is 


‘his charac 
“droop.” All auto- 
matic controls have droop, although it 
can be small in some “Antic 


ompensate 


maintained 


teristic is known as 


controls. 
+ 


controls” almost 


Y 


Ing 


] can 
ror droop. 


Another class of valves for special pur 


poses are fuses. Hydraulic fuses are valves 
which shut-off when something — goes 
wrong. Fuses were developed to fill the 


need for an shut-off valve in 
the hydraulic systems of combat aircraft, 


but they have 


automatic 


many other applications 
when used in hydraulic systems. 

There are four principal types of fuses 
he first to be developed was the velocity 
Fig. 7(A This fuse protects only 
the line in which it is installed. It is small, 
not much |] d 


ruse, 
larger than a check valve, and 
contains a_ shut-off poppet that is re 


rained from acting by a 


‘ 


device similar 
1 } 1 z = e 
to a bayonet lock. A torsion spring holds 
pin in the bayonet groove while 
vanes tend to unlock 1t. If 
in the line exceeds the amount 
for which the is set, the vanes rotate 
he poppet until it unlocks and seats 
preventing 
This operates on the 
f a line breaks the 


1C In 


ruse 


further flow. 


fuse theory that 


fluid velocity in the 


reases since the resistance falls 


Unfortunately many lines have low pres 


sures at some parts of the cycle even un 


ler normal conditions In such a line 
this fuse is useless because it closes at the 
wrong time. 

rhe second type of fuse, Fig B), 1s 
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: tion of the displacement cylinder and these 
ng Cyl- Ret - ~~ , 

valve | Bositional contro! _ return few cubic inches of fluid will establish a 
level | mechanism _-Pressure return flow. 

vel Bl 00 eet-=- ecg ; 

| This return flow moves a slide valve to 
valve Entering we ; 
; | Hui an open position allowing the fluid to es- 
| wide. F | Selector oir. This real 
a cape to the reservoir. This motion of the 
times vaive ‘ ee 
Tork slide valve is utilized to open the check 
QNK~-- . ° 
valve. If a line should break while the 
1S OD- . 
, tt fuse is open, the return flow would cease. 
ol tha - 
d : Since nothing then holds the check valve 
neu- ; 

' 0 , open it would close, preventing further 
ves |i erarin é 

po Waste___ ede loss of fluid. 
ent. If & gore : ‘ 

ig Any hydraulic system, operating only 
wo | 3 = i es . = a 

: | one subsystem of the distribution system 
| ‘ : > > ire , . >t , 
— | Te FIG.6 at a time, requires only one return flow 
| Waste fuse. It is possible to protect the entire 
alve. ere 
t 4 \ distribution system with one return flow 
owar a : 
° ° ° 4 oa use if VO S$ bsys -ms rate ¢ 1e€ Sam 
sought [| Fig. 6—Modulating control system is obtained when a positional control — “+ . a “9 ° : y — 
ae . . ime and one subsystem has a shor Ta- 
is en. | mechanism is added. The waste gate is then held at the proper opening to . elias ‘ % - dye sa : 7 
er ion period or a low rate of fluid flow. 
much | maintain the correct level. a se 
Variants of the return flow fuse also 
, can be made to divert the flow from the 
eC Stops r . : . ° a 
+ the pressure fuse. This differs from the turn flow fuse. Operation of this fuse is broken circuit to another circuit. In one 
1€S ’ ; 

. velocity fuse in that it closes during flow dependent upon the concurrent return flow installation a return flow fuse is used to 
= if the pressure in the line falls below a that accompanies the pressure flow of fluid. change completely the flow pattern in the 
snou TL: ‘ ° ’ 

' set value. This fuse has faults similar to If for any reason, such as a line break, whole hydraulic system when return flow 
ven fur fe : : ' 
ia the velocity fuse, of not being able to dis- _ there is no return flow the fuse immediately in a particular line ceases. This cessation 
Id con- ' . is 

7) tinguish between normal and abnormal _ stops the pressure flow. Use of this fuse is of flow is a normal function and the fuse 

ne . a," a . 

: pressure drops, but it has been used suc- limited to circuits where return flows _ is no longer a fuse but an automatic con- 
e valve ; ; 

Jitional cessfully under controlled conditions. occur simultaneously with the pressure trol valve. 
ditional re ; pang ; .; . 
The third type of fuse is the quantity flows. This type of fuse is excellent in It should be pointed out that all of the 
zhi rate — » 7. , " 
i , Fig. 7(C). This fuse acts as a meter continuous one way operations. fuses discussed, including the automatic 
ntained ' - : . 
: and closes after a predetermined amount Even though the return flow fuse must control valve, are protected by patents or 
nput a a ' 
: fluid has passed through. ‘The quan- be used in lines having one way flows it patents have been applied for. 
charac : ‘ apa A ps , ses 
“apices tity fuse is effective for flows in one direc- can protect reversible distribution sub- While simple, and sometimes ridicu- 
auto- te ' ; 
h it tion only and in only those lines having systems, since it is placed between the lous, applications of some of the special 
ugh i ' ’ pane 
‘hed , 1 reversal of flow. One major fault is pump and the selector valves. Basically circuits and valves used in hydraulic sys- 
Antici- ; , ' : - 

;' that this fuse allows the full quantity of the fuse consists of a controllable check tems have been discussed, designers should 
yen sate ‘ 7 . ° ° 

fluid to pass before shutting-off, even valve that prevents pressure flow. A small not think that only simple functions can 
, though the fluid is escaping through a_ displacement cylinder is bypassed around be accomplished hydraulically. Hydraulic 
ial pur . are ; ‘ . iy ss ; 
P yroken line. It cannot be used in a line the check valve so that a few cubic inches controls can be made as sensitive, accurate, 
e€ valves ¢ x ; , ° ° , 

: feeding any continuous operator such as_ of fluid can flow to the distribution sys- smooth, and powerful as is required by 
g70eS . ° .” ° fe 
ail th 1 rotary motor. tem even though the check valve is closed. any problem that the designer may be 

ie 4 — . eer: ’ 
Iv . (he fourth type, Fig. 7(D), is the re- If the circuit is complete, the small mo- requested to solve. 

alve in ' 
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Aircraft Electronic Controls 
Design and Application Problems 


T. B. HOLLIDAY, COLONEL, A. C. 


Chief, Equipment Laboratory, 


Engineering Division, Air Technical Service Command 


Considerations governing the design and use of electronic controls used in aircraft are size, 


weight and environmental conditions. 


Characteristics of electron tubes are described and 


typical electronic controls now used in aircraft are illustrated by schematic drawings. 


THE ELECTRON TUBE allows the clec- 
tric engineer to design accurate control de- 
vices for both local and remote applica- 
tions. These are needed in aircraft be- 
cause the large airplane is a complicated 
mechanism and has too many instruments 
to be watched continuously by one or 
two pilots. These instruments give a con- 
tinuous indication of the performance of 
the airplane and engine, but the pilot must 
translate a danger signal from the instru- 
ment into corrective action. Accurate re- 
mote control devices relicve the pilot of 
much diudgery. ; 

When designing an electronic control 
for aircraft, the basic purpose is that of 
furnishing an accurate, sensitive and re- 
liable device. The designer will have cer- 
tain objectives that are dictated by aircraft 
characteristics. First the control device 
must have a minimum weight. The im- 
portance of weight must be continuously 
stressed because the final performance of 
the airplane and its ability to return a 
profit depends on weight. If weight is 
wasted in a control device it penalizes the 
pay load of the airplane. 

Almost of equal importance is the factor 
of space. The space of aircraft accessories 
determines the volume of certain portions 
of the aircraft structure and this in turn 
affects the aerodynamic drag. An increase 
in space causes an increase in drag, in- 
crease in horsepower, increase of power 
consumed, and a decrease in range. 

The designer must consider seven en- 
vironmental conditions likely to be en- 
countered by the control device. These in- 
clude altitude, high temperature, low tem- 
perature, vibration, salt atmosphere, dust, 
and humidity. Altitude affects the cooling 
of apparatus. Cooling effectiveness is con- 
siderably decreased at high altitudes since 
at 40,000 [t. the cooling effect of ambient 
air is approximately 40 percent of that at 
sea level. At many places within the air 
pline the ambient temperature will be 
higher than that of the outside air and 
cooling cffectiveness is decreased further. 


‘Temperature linits do not disturb most 
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types of electronic equipment. It is stand- 
ard practice to design for a high tempera- 
ture of plus 160 deg. F. and a low tem- 
perature of minus 65 deg. F. The lower 
limit may interfere with operation of some 
types of tubes and decrease the cffective- 
ness of certain types of capacitors. 

The principal damage resulting from 
vibration is the crystallization of soldered 
joints with resultant failure of wiring. ‘This 
can be avoided by careful design and thor- 
ough testing. 

Corrosion resulting from salt atmo- 
sphere, or actual contact with salt water, 
must not be overlooked, particalarly in 
electrical connectors and current control 
devices. Corrosion can also adversely af- 
fect wiring in transformers and coils. Salt 
water can enter poorly constructed ca- 
pacitor cases. 

Dust will cause little interference with 
the static components of electronic de- 
vices, but will seriously interfere with re- 
lay operations. The best preventive for 
dust is to hermetically seal relay parts. 

Iiumidity is a relentless encmy of trans- 


formers, capacitors, resistors and contact 
parts. In aircraft the effect of humidity 
damage is acc-lerated by the cyclic effect 
of going to high altitude and Jow temper- 
ature and returning to high temperature 
and high humidity. This cycling effect 
draws the moist air or salt atmosphere into 
the innermost portions of coil windings 
and capacitors. ‘he resulting corrosion can 
render a piece of electronic equipment 
useless in less than thirty days. 

It is dificult to find a laboratory where 
all of the environmental conditions to be 
encountered in aircraft can he simulated 
readily. The Equipment Laboratory, Engi- 
neering Division, Air ‘Technical Service 
Command at Wright Field has facilities 
for correctly and accurately simulating any 
desired climatic or operating condition. 
These facilities are available for the proof 
testing of any piece of equipment at the 
request of the equipment designer. 

The final objective, which the designer 
must scck, is reliability. llectronic con 
trols are being depended upon for more 
and more vital roles and reliability is a 
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Fig. 2—Schematic arrangement of electronic automatic pilot. 


minimum essential prior to such use. The 
ybtaining of reliability will require careful 
design with regard to environmental con- 
ditions and other special conditions re 
quired by the particular application. 

The electron tube has certain traits 
which are idcally suited to control appli- 
cations. First, there are no moving parts 
except the electron stream itself. Thus, 
there are no contacts, pivots, friction or 
parts having inertia. The natural result of 
this is that the electron tube is reliable and 
rugged. Considering a tube as being 
rugged will be a surprise to many readers, 
but this has been proven by experience. 

Second, the clectron tube is a relay. A 
mall amount of power can be used to con- 
trol a large amount of power, which is the 
sole purpase of electric relays. Third, the 
tube is a valve. The British definition for 
in electron tube is the direct result of its 
ability to pass current in one direction and 
to refuse passage in the other. Fourth, an 
electron tube is extremely sensitive to 
power. For this reason the tube is ideally 
suited for use as an amplifier. 

As a result of these traits the electron 
tube fulfills three types of functions. It 
can be used in rectification and aimplifica- 
tion, serve as a trigger or switching device, 
and can be used for the conversion of cn- 
ergy. Rectification may be considered one 
form of energy conversion, but the cath- 
ode-ray tube wherein electronic energy is 

onverted to light energy is a more strik- 
ng example, 

More than 500 different tubes are avail- 
ble, but the aircraft industry should make 
every cflort to keep those used in aircraft 

utrols to a minimum and to insure that 

ir quality is held to the highest possible 


When applying electronic circuits to 


aircraft control problems the design can 
be divided into three sections. These may 
be defined as: (1) Signal, (2) Amplifier, 
(3) Servo. 

The clcectrical signal ccmes from the 
control device and can be obtained by a 
potentiometer or a magnetic coupling as 
in a movable armature transformer. This 
signal usually has small power and must 
be amplified so that cnough power is avail 
able at the servo. There are 38 diffcrent 
types of amplifiers now in use in military 
aircraft. Finally the servo takes the power 
received from the amplifier and uses this 
power to correct the position of the driven 
device and to remove the cause of the 
original signal. Often the power output of 
the amplifier is adequate to drive a small 
motor. In other designs the amplifier out- 
put may be sufficient only to operate a 
servo that in turn governs another servo 
mechanism. 

A regulator for the turbo-supercharger, 
used in high altitude aircraft, is a 
familiar example of electronic control and 
is shown in Fig. 1. The problem in this 
application was to maintain a constant 
and pre-selected carburetor deck pressure 
regardless of altitude or condition of flight. 

Connected to the carburetor deck pres- 
sure is a sylphon bellows that can move a 
small potentiometer. Attached to this 
svlpl:on is another sylplon that is actu- 
atcd by atmospheric or altitude pressure. 
Another potentiometer, operated by the 
pilot, can be set to the carburetor pres- 
sure desired. If there is any difference be- 
tween the two potentiometers an electrical 
signal is given to the amplifer. The ampli- 
fier output then drives the servo motor to 
re-position the exhaust wastegate so that 
the exhaust driven turbine changes spced 
to obtain the required manifold pressure. 
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Another and more important applica 
tion of electronic controls is the auto- 
matic pilot, where the problem is that of 
maintaining straight and level fliglit or 
any other tvpe of flight mancuver as de 
sired by the pilot. A solution to this prob- 
lem is shown by Fig. 2. Two gyroscopes 
furnish the reference axis. Any deviation 
of the airplane from straight and level 
flight will cause the gyroscope to send a 
signal by magnetic coupling to an clec- 
tronic amplifier. In another design of auto- 
matic pilot this signal is picked off the 
gyroscope by a potentiometer. In both ar- 
rangements the signal is amplified and de 
livered to a servo mechanism. In the auto 
matic pilot shown in Fig. 
an “ES 


the servo is 
transformer that operates a hy 
drautic valve. The valve governs the out- 
put of an electric motor driven hydraulic 
pump so that the control surfaces are ad 
justed to correct the original signal. In this 
control, the control servo operates another 
and more powerful servo mechanism. 

Another application for electronic con 
trols is the remote reading of a magnetic 
compass. The “Flux gate” compass, shown 
in Fig. 3, is an example of this applica- 
tion. It is desirable to locate the magnetic 
compass at the wing tip or tail of the air- 
plane to avoid interference by steel por- 
tions of the structure or equipment. With 
the compass at a remote point the reading 
must -be transferred to the instrument 
panel. 

The application of electronic controls to 
armament will not be discussed here, but 
the implications are obvious. A gunner 
needs to operate only a sight from which 
an electrical signal can be taken. ‘This sig- 
nal can then be amplified and used at a 
scrvo to traverse the guns, in elevation and 
azimuth, at a remote position. Such a sys- 
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Fig. 


tem of! n yntrol a l ids to 
greater accurac\ than hand-held guns, b 
cause corrections for altit speed and 
temperature can be worked into the ampli 
fier uits. ‘This ymatica 
and requires no ski 

Another device developed the Sper 
Gyroscope Company that yn 


mtrols is a detonation indicator. Detona 
must 


ron 


vlinders and the detection signal 


1 
be 


Bendix Aviatic 


detected i1 


The 


indicato 


1 


3—Remote indicating compass located in the wing tip or tail. 


The electron tube is a means and not 


“electronic” controls 
of the electron tube has 
been utilized to permit coupling to 


indicating signals. 


the end device in 


Phe sensitivity 
weak 
Ihe turning force of a 
magnetic compass cannot be utilized with 


out Causing error, and the tube allows the 
lesigner to obtain a signal without affect 
ing accuracy. Likewise, the sound of 


detonation cannot actuate a signal alone, 
but working through an electronic ampli 
fier sound can produce the required signal 
his sensitivity and accuracy of the tube 
has made the impossible much less diff 
cult. 

\pplications for electronic controls in 
uircraft have barely been touched by the 


Potential 
of such controls, which are being aggres 


solutions described above. 


uses 
sively developed by the Laboratories of 
the Air Technical Service Command, in 
clude automatic controls of all functions 
yf engine operation, coupling of flight and 
engine controls to radio equipment, and 
the adaptation of electronic devices to the 
ndication of 


performance. These many 


ises will do much to add to the safety, 
reliability and performance of aircraft 
They will also permit the use of aircraft 
vithout regard to weather 





Semi-Trailer 


Designed Like Aircraft 


trailer 
tTalier 


RADICAL CHANGE in lesign is 
hibited by this lightweight, all 


ex 
iluminum, 
refrigerated semi-trailer, de 
Fairchild 


by the 
Engine & Airplane Corporation. 
Instead of employing a separate 
trailer is built as a 
struction. ‘There is separate 
the stringers are integrated with the floor 
and the skin. Built at request of the 


Corps, 
i 


¢ loped 


frame, the 
semi-monocoque con 


no chassis: 


the 


Army Quartermastet trailet 


ht of 51 per 


the 


represents a saving in weig 


cent over standard models of the same 
Capacity 
A design feature is a new type of rub 


ber spring, developed by the Firestone Tire 


& Rubber Company. These air springs are 


about 84 in. in dia., convoluted, and also 
serve .as shock absorber Insulation 
achieved by attaching an interior shell of 


aluminum and filling the void 
glas. Flooring was made of Rubbatex, a1 
insulating material of synthetic rubber, wit! 
a covering of corrugated aluminum. 
frigeration unit was developed by the U. S. 
Thermo Control Company. The trailer 
shown is an experimental one, which 


supplied to the Army by Fairchild. 
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Low-Pressure Laminate Forming 
Design Data and Applications 


W. H. ARATA 


Production Design Engineer, Lockheed Aircraft Corporation 


Advantages of articles and parts formed from laminated phenolic sheet are stated; vendor mate- 
rials suitable for forming are listed; and data on types of molds, methods of heating sheets prior 
to forming, minimum bend radii on parts and methods of fastening phenolic parts are discussed. 


FORMING of laminated phenolic 
sheets is no longer a 
More and more companies are adapting 
this method of shaping materials to the 
fabrication of a great variety of parts and 
articles. 


new technique. 


In general, parts manufactured from 
laminated sheet are limited to nonstruc 


tural members, but for articles in this class, 
formed phenolic sheet has advantages, es 
pecially in worthy of 


weight and cost, 


consideration 


Advantages and Disadvantages 


Articles and parts formed from lami 


nated sheets offer the following advan- 
tages: 

1. Resistance to moisture. 

2. Absence of corrosion. 

3. Lower mold cost than comparable 


sheet-metal parts. 

4. Overcomes instability of applications 
using a very thin aluminum alloy sheet but 
is less stable when compared from an 
equal weight standpoint. 

5. Low specific gravity of materials re 





_ I—Costs of Raw Materials 





} 
Phenol | 24S-T Alclad 
Gage | I - akc 5-4 de | Aluminum 
Type | Alloy 
Gute « 4 
~ 7 ia aaa = —— ae. 
omy $/sq. in. $/sq. in. 
1.031 0.0010 | 0.0013 
0.062 0.0022 0.0021 
0.093 0.0025 | 0.0028 
0.125 0.0036 0.0035 
) 187 0.0047 | 0.0058 


| 





in reduced weight when used to full 
intage. 
abrasion; laminated 
has better resistance than aluminum 
ind zinc-coated steel. 

More suited than aluminum alloys 
ignesium alloys to dampen vibration. 
Material being resilient, it has less 


Resistance to 


+ 
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oxygen bottle rack. 





Table Il—Data on Ammunition Box 











Material Phenolic 1010 Stainless 

Sheet Steel Steel 
Weight in Ib......... | 6.0 9.5 
ere | . | 10.50 7.50 10. 50 
Abrasion Resistance Good Poor Satisfactory 
Dimensional Stability. Good Poor F air 
Corrosion Resistance. . Good Poor Good 
Pete teete........ Clean Hole Flower ta Jamming 

of the Shells 

Resilience. ........... Good Poor | Poor 
tendency to deform under impact than do names of Panelyte Grade $906, Formica 


metal parts, i.e., 
set. 
9. Satisfactory service life. 


difference in permanent 


Laminated sheet cannot compete with 
aluminum alloys from a cost standpoint 
on simple “bent-up”’ brackets. In addition, 
laminated sheets become embrittled with 
age and prolonged exposure at low tem- 
peratures. 


Materials 


The materials used in the examples is 
phenol formaldehyde taminated sheet, 
Federal specification HH-P-256, type II, 
grade “C.” Vendor materials suitable for 
forming are available 


under the trade 
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CNP-11, Bakelite Grade “‘C”’, 
inghouse Micarta 444. 

lable I compares the raw material cost 
of phenol formaldehyde sheet with 24S-T 
Alclad aluminum alloys. Although costs 
ire comparable, as a rule, phenolics can- 
not be used gage for gage in place of 
24S-T Alclad aluminum alloy. 

l'able II is the result of 
ducted recently, regarding the construc- 
tion of an ammunition box from various 
suitable materials. All values shown are 
omparative and based on a box of sound 
lesign. 


and West 


a Survey, Con 


Phenolic sheet, which has a_ specific 
gravity of 1.35 g. per c.c. weighs less than 








is. Sn a 


Phenolic sheet ammunition boxes 





Table Ill—Forming Molds 


Type of Mold 





Hard Wood 
Maple 

Metal 
Kirksite 
Stecl 

Plastallov or Baker Oil Tool 
Plastic 

Masomite 





Rubber blanket process — metal mold with rub- 


ber blanket on one side, assembled 


platens of hydraulic press 


Hat press tvpe — cast aluminum male or female 


mold sections with a rubber bag 


betw een 





Cast female mold, steam jacketed, rubber bag 


inserted in cavity 





Auroclave method — wood cement, metal forms 


with rubber bag 





Boxes, channels. and similar objects may be made on hinged folding dies. 


Pressure Actuating System 





—|-——— — —_ — 





| Pneumatic or Hydraulic Arbor 
Presses (100 Ib. per sq. in. range 


Hydraulic 


Air or hydraulic inflation 


a 


Reduced pressure in bag and air, or 
steam pressure in autoclave 




















the alloys of magnesium, aluminum and 
stecl, wluch have specific gravities of 1.80, 
2.78 and 7.85 g. per c.c., respectively. 


Process 


The fabrication of an article from lam- 
inated shiect requires heating the material 
to a suitable temperature within a short 
period, forming the article quickly in a 
mold and cooling the article before re- 
moving it from the mold. Phenolic slicet 
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has been successfully heated by hot air 
(natural gas fired oven), hot oil bath, 
steam press, infra red lamps, hot plate 
contact, and metal baths of bismuth al- 
loys. Heating the sheet by hot air has 
given best results, and heating by metal 
baths has been least desirable. 

To secure 


even each shect 


should be uniformly heated on both sides 


heating, 


concurrently. Best results are obtained by 


heating as rapidly as possible to the proper 
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temperature without causing blisters. A 
heating cycle of 40 to 50 sec. for #y in 
thick material is recommended. Slower 
heating at too low a temperature tends to 
embrittle the material and produce blis 
ters. For material thicker than yy in., the 
heating time should be increased propor 
tionate to the thickness. 

Hot liquid baths, between 350 and 500 
deg. F., heat laminated shect rapidly 
enough for successful forming. The time 
of heating is best determined by immers 
ing a test specimen of the material in the 
bath and determining the blister time 
The heating time is then set at $5 to 90 
percent of the blister time. sometimes less, 
depending on the complexity of the 
formed part. A similar procedure can be 
uscd to determine the proper time under 
infra red lamps. 

Regardless of the method of heating, 
the temperature of the heating medium 
(i.e., air, oil, hot plate) is kept constant 
The temperature of the lamimated sheet is 
controlled by careful regulation of the 
time the sheet is in contact with the heat- 
ing medium. When the material becomes 
pliable, it may be removed from the oven 
(or other heating medium) and formed to 
the desired shape by means of bending 
furms or molds. Table III is a tabulation 
of various types of molds that have been 
uscd. Metal molds are recommended when 
a great number of parts are to be made. 

Ihe pressure required to form Jam 
nated sheets depends on the size aud thick 


ness of the sheet, as well as upon the 
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A chin turret fairing formed from laminated sheet. 


mount the sheet must be distorted to give 
it the shape of the finished product. Hand 
yperated fixtures are used when a pressure 
f 5 to 20 Ib. per sq. in. is required. The 
iverage pressure used on an_air-operated 
press is 25 lb. per sq. in. Complicated 
rts usually require a pressure in the 65 
per sq. in. range must be 
ck acting and of such design that pre 
may be maintained for a short while 
In making sharp bends, it is preferable 
iat the material at the bend be partially 
nder Jateral compression rather than in 
nsion. The total time interval between 
moval of the phenolic sheet from the 
eating source and complete closing of the 
lie is kept as short as possible. It should 
ever exceed 15 seconds. 
The part is not removed from the die 
ntil it has cooled, otherwise it may not 
etain the proper shape. The cooling time 
thin the die varies from one to two min 
es. This period may be shortened by 
rced cooling with water or cold air 


The press 


Forming Limitations 


Bend radii for right-angle bends, or less, 
given in Table IV. These tabular 
ves are increased bv at least 1T for 
nds in excess of right angles and where 
forming of the material causes shrink- 
1 stretching along with bending. The 
sition of phenolic sheet at room tem 
ture is 3 percent, but in the pliable 


i 
idy for forming the elongation it 
percent. Complicated formed parts 
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ire feasible providing the elongation of 
the material and die access limitations are 
not exceeded. Heavy gages { s%, in. and up 
ire not suitable for drawing 

A minimum joggle ratio 4:1 and 
maximum joggle depth not exceeding 41 


re permitted. A Bead depth (internal 


beads) is made equal to four times the 
material thickness. Sheet up to 1/8-in 
thick can be punched cold. Lightening 
holes and cutouts are usually routed out 


Decalcom 


be 


after the forming operation 
ania, stencils, and enameled signs can 
satisfactorily applied 


Assembly Methods 


Phenolic sheets can be riveted together 
in a squeeze riveter without cracking either 
the rivet or the sheet. Three times the 
rivet diameter is taken as a standard edge 
distance. Minimum rivet spacing is also 
three times the rivet diameter. Rivets, con 
forming to Army-Navy Aeronautical stand 





Table IV—Right-Angle Bend Radii 





Minimum Standard 
Gauge Bend Bend 

Radius Radius 
Upto Win. thick | 27% 3T 
#5 in. to 7% in. thick Pi 4T 
33 in. to 14 in. thick 4T ST 
Over 14 1n. thick Ff 6T 


* T=Thickness of sheet 
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AN456-AD, are used 
AN426-AD rivets 


be driven providing the phenolic sheet 


AN430-AD ofr 
for most applications 
s machine countersunk. For non-struc 

yarts semi-tubular Al7S-T aluminum 
loy rivets are suitable. On applications 
whic impact or tension loads may de 
velop, it is desirable to put a washer under 
the bucked head. 

Phenolic sheet j,-in. thick can be sat 
isfactorily assembled by metal stitching 
providing an edge distance of three inches 
is maintained. Closer edge distance can be 
had some times. Recent tests indicate that 
in the future greater use will be made of 
resin cements and cycle welding to bond 
together laminated sheet parts. 

Conventional bolt, washer, and nut 
combinations are used for attaching com- 
ponent parts. Since the coefhcient of ex 
pansion of dissimilar materials may cause 
failure or malfunctioning of the part, the 
temperature ranges through which the ma 
terials are liable to operate are considered 
in the design of joints. For example, it is 
important to avoid metal angle or piano 
hinge assembly methods on aircraft. 

Laminated phenolic sheet can be used 


in the temperature range between —70 
deg. F. and 200 deg. F. The lower the 
temperature, the higher the tensile 


strength and modulus of elasticity. In com 
parison with aluminum alloys, Grade a wg 
laminates 


width of sheet. Thus, in equivalent appli 


transfer less load per equal 


additional rivets are required for 


~] 
v1 
vi 


SHEET METAL STAMPING— 





WALLACE C. MILLS 


Since the usual treatment of sheet metal forming and stamping methods does not 
emphasize or include all that product designers want to know, the accompanying line 
drawings and captions are presented to show the ways in which different methods of man- 
ufacturing affect product design. Principles and practical limitations are illustrated. 


att FIG. 1—Almost any depth and diameter can be drawn. Shell 
"in ego — rake should be annealed after third operation to remove work hard- 
i ee ee 9 ening. Hardening can be delayed by working fast enough to pre- 



































\ vent cooling between successive draws. 

Lf Hh] o y 7 — ¢ , 

a | || | Bese Thick metal —" FIG. 2—Preferred method of redrawing (left) produces less 
rom a . , 

y het arene : strain. Method at right may be more convenient. Wrinkles 

4 | blank tends to be thinned NEE ; 

Y would be produced at “A” if this shape were drawn in one 

; | out by draw pull : 

5 operation, and if hub is far from periphery, shect would tear. 
FIG. 3—Limit for single shallow draw. Proper balance between 
two corner radii must be maintained to avoid tearing stock. If 

aT TTT Practical lirmit for stock tears at one corner its radius should be increased until 

3 depth of first draw break occurs at other corner. Other corner is then rounded. 

y : 

3 20 percent reduction 

4 10 . 1 ] — : , — 

vA . . Fe _— < c qd s1 ) c c L)\ BG" 

{ de die ellabiie For yn 4—Conical and bulle | laped contours ire made C 

y each succeeding drawing cup to approximate shape in successive steps, then crush 

; operation ing cup to shape. 

; ae ae 

g FIG. 5—Only shallow draws can be made by center blanking 
and drawing from inside because stretched metal tends to crack 
Inside flanges ¥ in. deep are practical for l-in. holes, $ in. deep 

Y coccccuacee a for 2-in. holes, and ; in. for 2 to 7-in. holes in 0.012-in. cold 

Y | rolled steel. Deeper draws can be made by drawing a hat shape 

3 r ' : . ; A ee he, ae 

y | , : first, gathering the metal in from outside, ther center blanking 

y ' /Depth is approximately Spe ee ‘ , 

y) oy . 

4 4 Y 2d after 3rd draw and redrawing in one operation, 

i A 
Y y ¥ 
y 
| ! ’ 

{ 4 | R ~«<— - 17 - -—- > 

} - 3 S 6 

Y | S Ry er te eM ice a _< 

4 | > 

4 m0 

’ me y = 

] FIG.1 a) . =, K 
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08dx0.8 ~- "5 3 be | ”" 
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4 Vov) 
FIG.3 asad 
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_| PRINCIPLES OF DESIGN 
























































































































= 
A 
4 
he 
Metal is = 
pinched off — 
during draw FIG.6 
and breaks 
QQ y through 
F1G.7 
CTE Za > 
| HT Lage Is Square by 
I Wl / practically rollers or 
- I is ae 7] ace dies 
C- ' 
Trim ond redraw SSS 
——— poo 
2SS — a+ y 
les ' KY 
ne \ KA 
_/ Single beads con be F1G.9 Tae NN 
made practically a// , soo 
en outside by stretching 1 KS Wt 
If 1 f 1 t 
til 
ZZZZ2 Wrinkles, 
/ 
re- Rolled threads and - Shallow threads #p-In. T 1 | 
sh beads are usually deep in 0.0/0-in. stock aa asta 
about half inside con be ro/led inside 
oa and half outside 
LAN 
on F1G.10 
old 
ipe = FIG. 6—Hubs that are far from periphery can be drawn deeper 
vii hread f hol le before drawing. Hole should be larg gh t 
ing alin FIG.8 if hole is made before drawing ole should be large enough to 
‘ ° permit metal to stretch to a larger diameter, but not so large 
Bulge is / that stock will tear 
. ao bead’ FIG. Irregular edge of drawn cup can be trimmed 3 ways. 
Pinch off trimming, which is done during drawing operation, is 
economical but leaves edge rough and sharp. “Prim and redraw” 
leaves mark on outside where redrawing began but leaves edge 
Impractical design Correct design practically square. Edges cut square by rollers or dies cost 
more but are better. Rectangular and irregular shapes cost much 
j more to trim than round shapes. 
i Rolled offset is not FIG. 8—Rolled threads and beads are usually about half inside 
straight, but barrel ind half outside original diameter. Beads can be made deeper by 
shaped rolling in first operation, then swedging 
oe FIG. 9—Beads and threads can be formed outward or inward 
by squeeze-beading without making a doub irve as in rolling 
W ork is supported on split chuck and surrounded by split jaws, 
Gara ee which retain part while inside jaws expand and form beads 
j Squeezed beads are more accurate than rolled beads but show 
(= 1 tool marks at split in jaws. Outward beads have slight depres 
} sions and inward beads have- fins which mav interfere if bead is 
} - deep Inward beads 76 in deep hould be made in two opera 
¥ 3 tions, staggering the fins 
| peng _- . FIG. 10—Inward offsets formed by squeezing are wrinkled Un 
then oe le wrinkled offsets can be formed by the reducing process in which 
swedged ‘ inside of work is supported by expanding plug and smaller punch 
. stock forces metal inward. Allowable reduction in diameter per oper 
ition is small for thin metal 
—_— 
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FINE PITCH GEARS 
Inspection and Tolerances—lill 


American Gear Manufacturers Association Standard 236.01, May, 1945 for inspection and toler- 
ances of gears of 20 diametral pitch and finer. This concluding article presents the standard cover- 


ing a procedure for making comparator layouts for checking profiles of fine pitch gears and worms. 


shows one of the profiles of the hob 


SECTION ©— COMPARATOR LAYOUTS 129. Fig. 6 is a piece of transparent cellu 


loid or similar material approximately 0.007 
| 








to 0.008 in. thick which is used as a 


template to represent one side of the hob 











ane ak ail 7 = : ry . 
\ nd th ely ) eckit Hy a - ) 
Scope pal ncn | themselves to checking tooth shown in Fig. 5. The edge of the 
: \ mparator metl such as beve | 7 oe 
119. This standard covers a procedure fot A pata meth uch pine pening through the celluloid corresponds 
I r 1 } } ] t } ne 
nakin nparato! 0 which mav b { Atle In shape ind size to the side of the gener 
} } . | ] 
— \in certa litations. to check ing tooth enlarged to th | scale 
th sf itch nd worn Technique Such a template is very easily made by 
f fine € n ) 
} } ] $ +] ] y 
It ) 1 ) f } 1%¢ } f l ) Cad Ol ) 1} SlLarp 
it may also | CCK mall 26. There are many ways used for draw 1 f ; 
- ‘ t l e:. method Pee et er, ang 
} 
eer ; } e mat ng. | 
— — f ' Ti it 
Limitations | 
A iq ti Dp ) En 
" } 1 l l { i t 
i l | 
l | : TI pres 
i 
+ ia i g it 
. Tf i i a ¢ .< 
P i 
{ i a] 7 
i ie 1 out | t tch a t 
I : 
Watio \ ) hriik ) | 
Wh 5 1 placed w its pitch 
\ 1 that + { + } 
l } ic Very : a ~ ) the pitch € nd t I 
fine-) ' t th the generatit 1 
xp | ; ; m I itch of the temp now 
po kK 2 7s ‘ P to sine ] on the P hi e ar tne 
7 y + + 1@ f 1 OUfin niteh 1 } 1 
map r, the ditference im fine pitch = tooth by pricking through the template 
| | ' +) rae : 
cs ees ee Se ee ee it su ive points, and the outline of the 
| ) loht } } 
ight as to or no con t oth is drawn in each position, 
rojection sequen +] 
—— uways with the pitch lines tangent. See 
ber. ! } { ! . { , 
123. A check ma the gear profile by 128. Fig. 5 is a fragment of a 100 diametral 
the projection method is dependent on pitch, 2 leg. pressure. angle hob. ‘The 131. Fig. 8 shows the result of carrying 
hay r +] , ; } . “3 rr 
Having ti l 1} ) Clad n to yt propornions are in accordance with th simpie process. Ihe successive 
TI ] t t } t ] ‘4 9 } _ + ¢ f } ] * } , 
me reference po ical ~=6tthe AGMA Fine-Pitch System. The inset pos is of the template may be as many 
utside diam p 1 un r 4 base 
liamete therw liff 1p fil 
wi _— ee eS 
Vill S¢ 1 to 
. ci 
124. Profile errors of straight sided worms 
} } ) ‘ A 
of low lead angles can be measured to an | > 20, / \ f \ 
} line ' 
iccuracy Of approximately plus Or minus 5 i : 10/4 
Vt t \ j \ 
minutes on pressure angle. As the lead i H/ 
ingle is increased t] ac SO ee | f f : ‘ 
angie 5 INCTCASC l l Wacy Ol Lil¢ iy \ 
} al w \V A ‘ \ 
measurement is diminished / ; \ \\ \ 
‘ ‘ T/ , \\ J ] | \ 
~~ r1 1 ’ : | —~f 4 ; 1% 4 . 
125. While th tandard describes the ro . . x < <1 \ \Y 1 = Y 
! ] ) ae ’ A y \ 4 
technique for making comparator lavouts y 
of spur gears made in accordance with the 
AGMA 20 Deeree Involute Fine-Pitch Sys KN te a Lh 
tem for Spur Gears $207.01 and for straight .. 4 \ \ | \ V 
; \ | \ } \ \ 
sided worms, it can be used to advantag \ \ \ | \ 
\ | 
} 1 1 \ | \ \ \ \ 
fOr making layouts in accordance with other \ 
As 4 . 4. 
tooth form. svsten Che procedure 
making photograph P oe sis — — 


used satisfactorily for other mechan Fig. 5—Fragment of a 100 diametral pitch, 20 deg. pressure angle hob. 
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i, 
ob tS 
lu FIG.7 thie sist | 
)07 
Sa NY 
10b A 
P | 
the § Ly | Fig. 6—Piece of transparent celluloid used as a template. 
nds j 
ner 7 
ale 16.3 | Fig. 7—Outline of the generating tooth is drawn in suc- 
} = j . e;¢ eat ' . ' . . 
by | cessive positions, always with the pitch lines tangent. Fig. 
' : A rs A 
arp seneeameaneeiaremnaitee 4 §8—Result of plotting successive positions of template. 
ind 
Lhe aim" 
the \ | Fig. 9—Transfer template of ag profile made on 
, af \ ie ° ° 
the aN \ so a ae piece of celluloid. Fig. 10—Transfer template 
f \ \ Sf. . ene ! a | 
res \ ! f | | in positions to draw opposite sides of a tooth. 
t \ / | 
‘ { | 
\ \ _/ / 
\ / | emaere |: ose ee 
rcle \ ot 625 x ( 
The ‘ . 
L | 
ie FIG. 11 er eee ‘ - ~ ; | \ 
first ? > j 
| \ 
wn \ 
now Fig. |!—Master drawing of comparator layout for gear | ) ete noe. 
the prior “ photographic reduction. Fig. |2—Comparator + of) 
. J 7 ‘ PA 
plate layout of gear 62.5 x size, reduced photographically from | FIG. 12 ~é 
é 7 . 4 teeth Jj t 
f the master drawing Fig. II. a 
tion, 
See 
and as close together as desired. Generally, obtain from it a final comparator layout. tween the length of the datum line on 
the fewer the teeth in the gear, the closer If permanency is not required it may be the master layout and that of the datum 
rying the successive points should be for a given made to the desired scale, by the process line on the photographic plate is in propor 
aes degree of accuracy. This is because of the described, on a good grade of vellum. This _ tion to the reduction 
nen difference in tooth curvature. The gene- is not recommended for accuracy or eS = 2 oe ee 
’ ). 1g i 1 i ] COgTAPNIC SITIV 
rated profile is thus enveloped graphically e oncy he . a 1° 
ait c t . enveloped graphica i permanency. made from the master layout Fig. 11. The 
——s in a manner that is the same as in actual technion ee erat dans wh 
° . iCCi que iS as Tol WS ITSt a Jf OUOGT 
cutting. Photographic Comparator Layouts i pra 
5 is made of the layout, reduced to the 
5- wT e . 7; } 
A second template B is now made 135. The master layout shown in Fig. 11 proper size, on a high contrast photographic 
i . 1 ies 
of the generated profile on a second piece 38 for a 14 tooth 100 diametral pitch plate. From this negative a contact photo 
of celluloid, as shown in Fig. 9. Two prick = P!mon having a pressure angle of 20 deg graphic positive is er by placing the 
° . , 4 mn ila ' _ in : ¢ ‘ 
marks arbitrarily located on the pitch circle rhe tooth profiles were generated graphi negative in intimate contact with the 
are made on the template as far apart as Cally to a scale of 100 times size. From photographic plate and exposing it to a 
possible. These prick marks are used to this master layout a photographic negative point source light. 
| position the template in laying out succes- 1 made to the desired scale. In the ex ne ee 
N ee | : : . 5s eae 137. Fer comparators which have a trans 
A sive profiles. imple given in Fig. 12 the scale is 62.5 x Ae 
{ | : ’ a , parent screen it is sometimes desirable to 
oi size. A photographic reduction is a good ! myer 
l Fig. 10 shows a template B in posi : me : - use a matte plate for the positive in order 
; : practice since it results in finer lines and . i Spee: wes 
L t to draw opposite sides of a tooth on age ” to obtain the desired light diffusion. The 
aT reduces the effect of small inaccuracies. A 
y a md sheet of paper which becomes  , ; , exposure time and development characteris 
2 ' datum line is drawn on the master layout ; 
t il master layout. tad af “ee 7M tics mav be obtained from the plate manu 
: which is used to check the phot ographi : 
134. | i tact; tur 
L lig. 11 is a master layout made on reduction. Thus in Fig. 11 the length of 
— nou-shrinkable paper or equivalent. It is the datum line at 100 x size is 4.800 in In order to protect the emulsion side 
g practice to make this to a larger When reduced to 62.5 x size this line the negative a cover glass is placed in 
b. S ind reduce it photographically to must be 3.000 in. The relationship be ntact with the layout and the edges of 
1945 Bop. ae : “— 
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the two are taped together in a manner 
similar to that used for slides. Other means 
of mounting will readily suggest themselves 
and may be varied to suit conditions. The 
size of the layout depends largely on the 
comparator available and cannot be stand- 
ardized. The most common size, however, 
is 8x10 in. 


139. Fig. 13 shows a layout for a straight 
sided worm. The technique in making 
the photographic plate is similar to that 
employed for photographing gears. The 
making of a master layout is simple and 
does not require description. 


General Remarks 


140. The comparator method of checking 
profiles of fine-pitch gears and worms can 
be used to good advantage when its limi 
tations are understood. It should be con 
sidered as a supplement to, rather than a 
substitute for, a composite check. It is 
especially useful for analytical purposes, 
ind, with proper regard to its limitations, 
offers a good substitute for a mechanical 
profile check. Much of the success achieved 
by the use of this means of inspection is 
dependent on the type and condition of 
the comparator. ‘The choice of lens equip 


ment and magnification is very important 
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This /’ne fo be 3.000'at 625xsize 





Par t No 678 
Single thread 
48 Normal pitch 


20° Normal PA 
3°35’ Lead angle R.H 
0.06558" Leao 


62.5 x Size 
Date ssued 
Jan. 20, 1945 








Fig. |13—-Comparator layout of straight sided worm 62.5 x size, reduced pho- 
tographically from master worm drawing. 


It must be realized that optical equipment 

subject to the same manufacturing varia 
tions as other types of gaging equipment. 
\ projected image cannot be expected to 
ippear as sharp at the edge of the optical 
field as it appears in the center. Wherever 
iccuracy is a factor attention must be paid 

details of this character and to the basic 


geometric principles of optical projection 


in order to obtain the best results. 


E-prror’s Nore—For previous installments 
of this AGMA Standard. see Propuct 
ENGINEERING, September 1945, page 598, 
ind October 1 45.4] re 71 





Large Aluminum Rotors Are Pressure-Cast 


PRESSURE-CASTING of what are believed to 
be the largest aluminum rotors in the 
world has just been perfected by engineer 
of the Reliance Electric & Engineering 
Company, Cleveland, Ohio. 

In 1933, Reliance successfully pressure 
cast the first aluminum rotors in diameters 
above 12 in. for a.c. motors. The devel 
opment of a method of venting pressure 
cast units permitted a nearly 100 percent 
increase in their size for application in 
motors of correspondingly greater horse 
power. 

A new high has been scored with the an 
nouncement of the successful pressur 
casting of rotors of 30 in. in diamete 
The pressure-casting process makes a on 
piece assembly of rotor laminations ai 
cast aluminum windings, providing excep 
tional ruggedness. Until the special aut 
motive press motors were ordered la 
however, there had been no at 
tempt to pressure-cast the rotating mem 
ber of motors of such size. 


spring, 


Three sizes of pressure-cast aluminum 
rotors are shown here: A 54 in. rotor, used 
in a 14 hp., 1,800 r.p.m. motor; the 20-in 
rotor, at the night, is used in motors of 200 
hp.; 30 in. rotor will go in special purpose 
250 hp., 360 r.p.m. motors for the new 
automotive presses. 
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Inner tube of Butyl rubber being removed from the curing mold. 


SYNTHETIC RUBBERS IN ENGINEERING DESIGN—I 
Characteristics » Properties + Applications 


Engineering data on the major types of synthetic rubbers used for mechanical and 
industrial applications, emphasizing the advantages, limitations, peculiar characteris- 
tics and typical applications of each kind of material, without any attempt at an over- 
all comparison of the various types. Three of the synthetic rubbers—Butyl, nitrile, and 
GR-S are covered in individual articles in this report. Neoprene and Thiokol will be 


discussed in articles to appear in a forthcoming issue. 

























MATERIALS WITH ELASTIC QUALITIES are 
fundamentally much more complex than most other 
substances used in engineering construction. Con- 
trasted with the relatively simple crystalline char- 
acter of steel, for examiple, resilient compounds 
have intricate, semiplastic, colloidal structures which 
are capable of almost infinite variation because of 
the hundreds of available ingredients from which 
they may be compounded 

Because of this complexity, the properties of resili 
ent materials are difficult to define. ‘Terms used 
defining the properties of resilient products in many 
cases have different meanings than the same terms 
applied in other fields of engineering. ‘The term 
“resilience,” for example, conveys a different meaning 
when applied to metals or alloys than when used in 
connection with elastic materials. Successful utiliza 
tion of elastic products in design work, therefore, 
requires a careful consideration of the definitions of 
their properties from the point of view of the rubber 
technologist selecting the material 


Knowledge of Test Methods Essential 


Details of the test methods used in measuring the 
properties of elastic compositions must be carefully 
studied because procedures are adapted to the more 
complex nature of the materials being measured. For 
example, resilient substances do not obey Hooke’s 
Law and in consequence all of the test methods for 
determining resilience, hysteresis and elastic limit 
differ from those used in testing such materials as 
steel. 

(he properties of resilient materials determined 
by laboratory testing cannot be translated into terms 
of service life as readily as can those of other engi 
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neering materials. Service requirements for resilient 
products demand relatively large and rapid changes in 
shape, and elastic materials are relatively unstable 
under most service conditions when compared with 
other materials of construction. 

Even though an approximation of expected serv- 
iceability can be arrived at by a study of the basic 
characteristics of resilient compounds, the final eval- 
uation is usually the result of actual or simulated 
service tests. or certain service conditions, standard 
deterioration tests, combined with data on the basic 
characteristics, will permit a partial evaluation of the 
service life. 

[he problem of predicting probable service life 
would be simplified if all of the available experience 
data could be applied to compositions recognized by 
the rubber industry as standards. But there are no 
accepted basic compositions such as have been com- 
piled for metals and alloys. A system of standard com- 
pounds is not practical because differences in manu 
facturing procedures for different products make 
variations in composition a necessity; differences 
in equipment design require different formulations 
and will result in variations in the final product 
despite identical compositions; rapid advances in 
technology, in the industry and the relative ease of 
making ch: inges in composition on an industrial scale 
dictate a fluid structure. 

l'ables of properties of natural and synthetic rub 
bers have been published from time to time but they 
have been confined to brief word comparisons of the 
important physical characteristics of each type with 
out regard to possible variations in compositions. 
Often, they convey the misleading impression that 
optimum properties can be obtained in a single 
composition. ‘The accentuation of a given property, 
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or its development to a maximum degree by addition 
of certain compounding ingredients, often requires 
the sacrifice of other characteristics, on occasion to a 
point where they are reduced to a minimum. It fol- 
lows that, in the absence of accepted standard com- 
pounds, tables summarizing the many variations in 
resilient compositions are more likely to be confus- 
ing than helpful. Complete coverage of all the 
possible combinations of characteristics is impractical. 


Specifying A Synthetic 


he product engineer, who is primarily interested 
in obtaining resilient materials most suitable for a 
particular application, can approach the problem in 
one of four ways: 

1. Specify a definite synthetic rubber compound 
with which he is familiar and which has performed 
successfully in the application under consideration or 

a similar application. 

2. Specify a synthetic rubber compound which 
complies with some standard specification of a rec- 
ognized association such as the American Society for 
resting Materials or the Society of Automotive Engi- 
neers. 

3. Write a detailed specification designed to pro- 
duce a compound having the necessary physical and 
chemical properties. 

4. State the service conditions fully and accurately 
ind rely onthe technical staff of the rubber products 
manufacturer to furnish a material or part that is 
adequate. 

lhe first method, while simple and entirely sound, 
obviously cannot be widely used. It also has a minor 
lrawback in that it restricts the purchaser to one pat- 
ticular supplier, since rubber manufacturing com- 
panies are not inclined to release their specific for- 
mulations to other concerns. 

[he merits of the second method depend largely 
upon the variety and scope of the standard specifica- 
tions that may be available. Some specifications of 
this type may necessarily be rather broad and gen- 

eral and may not cover all the properties in which the 


s Chgineer 1s interested. In any case, the engineer must 


be s) ficiently familiar with synthetic rubber mate- 
tials to know what characteristics a compound will 


hi ve when produced to a particular specification, and 
Must then make his selection with care and consid- 
)tation as to its appropriateness. 


(he third method, writing a detailed specification 
to cover a definite application, if utilized effectively 
may produce satisfactory results. 
However, to write a detailed specification the engi- 
heer must have a broad knowledge of the different 
'ypes of resilient materials, the properties of their 
‘ompounds and the accepted methods of evaluating 
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these properties. Each requirement in the specifica- 
tions should include a definite method of test which 
should conform to standard tests of the American 
Society for Testing Materials, as published in the 
A.S.T.M. Standards on Rubber Products. ‘The aver 
age manufacturer of rubber products is not in a 
position to apply other than the A.S.T.M. standard 
tests and it will be difficult to obtain compliance with 
specifications containing special tests. 

Where possible, the specifications should be writ 
ten around existing synthetic rubber compounds 
which are known to perform satisfactorily in the 
particular service under consideration. If somewhat 
different properties are desired, existing specifications 
can often be modified. However, the engineer must 
consider the fact that it is not possible to combine 
all maximum properties in any single synthetic rub- 
ber compound. Likewise, the specifications should 
not be more restrictive than is absolutely necessary, 
but should be sufficiently flexible to permit the inclu 
sion of any materials that, at the time or later, may 
be found to give satisfactory performance. 


Service Conditions Best Criterion 


The fourth method of procedure has definite 
advantages, particularly where the development con 
cerns comparatively new applications for resilient 
materials. The manufacturer of rubber products, 
through experience and technical knowledge, is often 
able to devise a better synthetic rubber compound 
for a specific application than the product engineer 
can procure through a more or less arbitrary specifica 
tion. In such cases, it is still necessary to furnish com 
plete and accurate information on service conditions, 
with full knowledge of the possible effect of operat 
ing conditions on the synthetic rubber product. 
instance, it is not sufficient merely to specify th: at 
synthetic rubber compound be “oil resistant’ o1 
“heat resistant.” ‘The exact oil or fluid to which the 
compound will be exposed should be definitely de 
scribed and all available information given on prop- 
erties such as aniline point, viscosity, chemical com- 
position, etc. Also, the operating temperature or 
range of temperatures should be specified, along with 
other pertinent data. In the case of heat resistant 
compounds, the rubber compounder must know 
through what medium the heat is applied, whether 
oil or other liquid, hot gases, metals. With liquids 
or gases, it is also desirable to state the pressure con 
ditions that can be expected. 

The articles presented obviously cannot cover all 
the engineering aspects of these synthetic rubber 
compounds, but the data given will add materially 
to the engineer’s knowledge of these materials, and 
will help eliminate costly “cut and try” development. 
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BUTYL RUBBER 


L. B. TURNER, Esso Laboratories, Standard Oil Development Company 
E. N. CUNNINGHAM, Stanco Distributors, Inc. 


. 

BUTYL RUBBER is designated by the re mixed in a diluent to which a catalvst tions between polymerization and ] 

Rubber Reserve Company as GR-I to di ; added. Polymerization takes place in ing. As stated previously, Butyl 1 

tinguish it from the other synthetic rul tantaneously and the product leaves the does not exist in any stage of its ma 

bers in the emergency rubber program. ‘Th eactor in a form of minute crumbs sus facture as a latex, however, water dlispé 

abbreviation stands for Government R nded in a fluid. Butyl rubber never ex ons can be made and there are som 

ber-Isobutvlen This gives a kev to th ts as a latex. In this respect it is entirely ailable commercially. Crude But 

raw materials which are co-polymeriz¢ itferent from other synthetic rubbers ber has excellent storage stability 

form Butvl rubber. ‘The principal ing Crude butyl rubber ranges in color from far as can be determined, no p 

ent is an olefin, isobutvlene, which is ob iter-white to an opaque amber. This hanges occur with long-time storage wh 

tained by a special treatment of refinery ifference in color does not indicate any n any way alter the properties of 

gases. The other is a di-olefin, isopren itference in physical properties, it simply zed articles made from it. Specific gra\ 

Ihe olefin and the diolefin are co s the range of color variation encountered is 0.92 

polymerized by continuous process at ver 1 the normal factory operation. Buty] For the purpose of this discussi 

low temperature [hese two chemicals rubber contains a maximum of 0.25 per term properties has been used for t] 
nt of phenyl beta naphthyvlamine which physical or chemical attnbutes comm 


of N ! ts as a stabilizer in the processing opera used to describe and cla bl 








































synthetic rubber compounds. In general 


these properties do not distinguish GR-I 


from any other synthetic rubber; they 
can be varied by compounding and are 


common to all rubbers. The term “‘charac- 
used for those physical and 


Butv! 


ter) tics’ 1s 


chemical attributes distinguishing 
from other rubbers 
CR-I can be 


much the s2m¢ 


mixed and processed in 
manner as natural rubber 


The experience to date indicates that mix- 


ing and processing costs of Buty] rubber 
are no greater than those for natural rub 
ber. Fabricating costs may be slightly 


igher for some operations and lower fo 
nig 


others. The fact that Butyl rubber is new 


in the industry and that workmen are not 
entirely accustomed to it vet accounts in 
some degree for increased fabricating costs 


Tensile Properties 


lensile properties can be varied over a 


wid range by simple compounding 
changes. Table I illustrates how the prop 
erties of Butyl rubber vulcanizates may be 
varied. Although this table does not in 
clude the mynad of possible compounds 
it is intended to serve as an index to the 


range and scope of physical properties 


mav be obtained by normal 
pounding 1 


arranged in a 


which com 


cedures hese data ar 


manner similar to that used 


































in the American Society for ‘Testing Mate 
als Classification ‘Tables for synthetic 
tubber. ‘This table was not designed to de 
fine or limit the physical properties which 
e expected from Butyl rubber. The 
nental purpose is to illustrate the 
vhich can normally be expected. 
tensile strength of a Butyl rubber 
ind will never be as high as a com 
rubber compound. In this respect 
long been the practice to judge the 
of a rubber compound by the ten 
ength. In the case of Butyl rubber 
ost other synthetic rubbers tensile 
th is of little importance when used 
icasure of quality. New concepts of 
luation of various physical propel 
necessary in order to take full ad 
f those characteristics which will 
| packag 7 improvement in the product 
al values for percent elongation at 
ee how that those for Butvl rubber 
disper Ie fabbly higher than those which 
oe sa mally expected for natural rubber 
al 9 prove to be a property which 
eel the design engineer greater lati 
physiol |" certain ipplications 
we wh is pon for Butyl tubber than 
f vu Wal rubber! compound ot compat 
= previ ness. The effect of this difference 
igns 1s not evident at the present 
aston pointed out so that the epg 
for th onsider this and if necessary com 
ommonii ‘Or Ht 
a i resistance 1s of the same order as 
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that of natural rubber 
Table I, vary 


umn 5, 
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modulus and high tear 1 


The figures in col 


over a rather wide 
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combination of 
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range, and indicate that it is possible to rubber compounds tends to luce th 
select Butyl rubber compounds which have growth of cuts in those services where the 
a high value resistance to tear and at part is subjected to flexing conditions 
the same time have good values for other (his decrease in the rate at which cuts 
physical properties. ‘Tear resistance is im erow, particularly where th yart ha 
proved by reinforcing pigments im much section, imcreases useful life. This 
the same manner as n natural rubber. The phenomenon of cut-growth me way 
highest values for resistance to tearing a1 nected with flex life. How the two 
obtained by the use of channel black as a lifferent in the respect that failure may 
re-inforcing filler. Laboratorv data substan velop because of the rapid 1 it whicl . 
tiated bv simulated service tests have in t develops into a long Without 
Table |—Physical Properties of Butyl Rubbers 
ASTM ASTM \STM (jood I 
D412-41 1395-401] 624-411 Healy at 
Method B ‘i 40 & 
Shore 
Hardness 
Classih ‘ Ib 
: Pensile ) Per ! I il 
cation . Percent, sq. In ’ ) ) 
Strength, Com Resist I nt 
eo Elongation 300 1 
. ; pression ance, A ¢ ymINnda 
4 at Break percen . ee 
sq. in Ps caien Set lb. per 
5 2 2 500 700 170 3] ac 
2.500 850 120 28 131 j 
10) 2 1,600 700 200 1() 64 { 
1,800 S00 120 | 125 19 
2.000 750 20 ? 1) 0 
2.800 730 295 22 115 ts 
<. 2 1.600 690 200 Q 77 } 
1.850 720 x00 9g 3() 
2.200 660 16,5 18 175 | 
? 800 780 185 Ig 170 19 
50 2 1,050 700 370 19 100 $4 
1.300 S30 135 X 105 j 
1.500 OSO 4() 3() +() { 
2,250 740 285 24 14 +4 
2,950 760 $75 23 390 j 
g 7 600 430 A00 ? 137 
1 O00 600 16,0 29 0 | 
1.700 580 7x0 1s 187 rv 
2.450 780 255 +0) 298 
2? 850 790 QOS | SRO 
60 ? x00 850 17 $/ 129 
850 600 510 30) 140 {5 
1,450 $80 1.050 17 24¢ t] 
1.900 680 $50 2 214 
2.150 75) 30)5 ¢ $5¢ 
65 +72 650 510 620 27 75 +2 
1,500 620 715 () 248 
1.900 750 4) oy 163 
2.400 720 50) 7 740 { 
70 2 650 310 (K) QG 130 10) 
1,250 340 1,200 19 07 7 
2,100 620 ] 2] 635 { 
5) +~ ‘ 
80 2 1,200 250 O4 t 
1.800 410 1,500 7 39 
2,100 520 1,600 25 540 
85 +2 1.000 310 1.000 25 297 
1.550 340 [535 £9 SU 
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~~ Rubber... ... 
GR-I (Butyl Rubber) 
GR-S (Buna S). 


Table !I—Flexing Properties of GR-1 Compared With Natural Rubber 
and GR-S in a Tire Tread Type Compound 


Shore Hardness 





: Be 2a 
Modified DeMattia 
Flex Test, 
flexing cycles 


50 ' 100,000 to 200,000 








50 600 ,000 to 900 ,000 
50 50,000 to 100,000 











Medium Treated 
Processing Whiting 
Channel (Calcene) | 
Volume Black 
Load- -———_— | — ———-—— 
ing Temp. Temp. 
Shore Rise | Shore Rise 
Hard- deg. |Hard- deg. 
ness a ness oe 
10 32 20 35 28 
20 42 28 43 37 
30 45 44 46 45 
40 57 60 48 55 
50 58 67 
60 6& 80 56 84 
80 71 130 56 r9og 











Table I1l—Hysteresis Properties 


Semi- Medium 
Reinforcing | Suprex Clay | Thermal 

Furnace Black 

Black 

Temp. Temp. Temp. 

Shore Rise |Shore Rise | Shore Rise 
Hard- deg. |Hard- deg. |Hard- deg. 
ness C. ness C. ness C., 





28 16 31 14 31 15 
37 20 36 18 35 16 
47 22 38 29 4] 18 








56 26 48 20 
60 32 51 23 
64 38 56 24 
79 58 65 31 





| 


| 
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Natural Rubber 
GR-I (Butyl Rubber) 


Table 1V—Abrasion Resistance of GR-| Compared with Natural 
in-a Tire Tread Type Compound 


| Shore Hardness 


50 
50 


Rubber 


DuPont-Grasseli 
Abrader, 


c. c. per hp. hr. loss 


200 
197 





Table V—Comparison of Butyl Rubber and Natural Rubber Tire Carcass 
Compound to Illustrate the Effect of Temperature Upon Rebound 


| 


| 
| | Goodyear Pe reent 
Load Healy In- 
Shore — | at 300 | Rebound crease 
Hard- Tensile “ene percent | percent Room 
ness | —_ | Elonga- | | Tem- 
| | tion | 25 100 |perature 
| } deg. deg. to 100 
|) CLC. | deg. C. 
Natural Rubber | 
60 ft.x 307 deg. F. | 45 =| 2560 | 820 | 230 80 84 5 
GR-I (Butyl) | 
60 ft. x 307 deg. F. | $5 | 2290 | 670 | 475 43 79 84 




















this cut the part might function satisfac 
tonly for a considerably longer period 

The flex life of Butyl rubber is good 
when compared with natural rubber or 
GR-S. Data in Table II compares the 
number of cycles required to produce what 
would be commonly considered a failure. A 
modified DeMattia Flex Test was used in 
order to get a rough index. Limited service 
tests have borne out the fact that GR-I 
is superior to natural rubber when sub 
jected to flexing stresses. 
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Hysteresis is a property which is often 
considered in design problems. In Table 
III, various reinforcing fillers, and their 
effect upon heat build-up due to hysteresis 
ure compared. The Shore hardness _ is 
shown in order to give the engineer some 
idea of the hysteresis properties which 
could be expected for a practical range 
Butyl rubber compounds will have a higher 
heat build-up than natural rubber com- 
pounds. This property is in some way 
coupled with the characteristic of low 


resiliency which has been discussed pre 
viously. Although heat build-up and hys 
teresis come into prominence in but a few 
ipplications this property should be care 
fully scrutinized by the engineer in con 
sidering the application of Butyl rubber to 
a particular service. 


Abrasion Resistance 


lhe abrasion resistance of Butyl rubber 
in Comparison with natural rubber is given 
in Table IV. Tire tread wear tests have 
indicated that the ordinary 6.00 x 16 pas 
senger car tire made from Butyl rubber 
has 75 percent to 95 percent of the tread 
wear life of a natural rubber tire. Various 
types of laboratory abrasion tests show that 
Butyl rubber has an abrasion resistance 
approximately equal to natural rubber. 


Compression Set 


The compression set or flow under de 
formation is higher for ordinary Butyl 
rubber compounds than for those from 
natural rubber. The values in Table I are 
not the lowest values obtainable for the 
hardnesses shown. These values show what 
can be expected from compounds unless 
emphasis is placed upon obtaining low set 
properties. The set properties shown are 
well above what would be considered ade 
quate for the large majority of mechanical 
applications. 


Characteristics 


Butyl rubber is considered a general 
purpose synthetic rubber in the sense that 
this nomenclature distinguishes it from 
the oil-resistant types of rubber. However, 
it has many outstanding characteristics 
which make it adaptable to those services 
where its performance may excell that of 
natural rubber. In this respect, it is a rub 
ber which will be used for special applica 
tions but at the same time a rubber which 
may be used for general service. In this dis 
cussion “characteristics” are defined as 
those physical properties which exist ove! 
the entire range of vulcanizates. For ex 
ample, Butyl rubber has excellent resis 
tance to the diffusion of gases and _ this 
superiority exists over the entire range of 
compounding variations as compared with 
natural rubber or other synthetic rubbers 


Low Unsaturation 


In the terms of the rubber technologist, 
low unsaturation means that there are 
fewer places in the molecular structure of 
the polymer which can be joined by vul 
canization. Butyl has 1 to 2 percent ot 
the unsaturation present in natural rubber 
Proper balance of the materials which are 
co-polymerized to make Butyl rubber pro 
vides sufficient unsaturation or number 0! 
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pre 
hys bridging points so that by vulcanization it perature Butyl rubber compounds have a_ of the temperature coefficient of rebound 
few » readily possible to convert the plastic relatively low rebound when compared Many engineering designs require that 
care- rubber into a strong, tough product. This with natural rubber compounds. The data something be known of the physical prop 
con lecrease in the number of places where in Table V show rebound values compar- erties of a synthetic rubber part at elevated 
er to ross linkage by vulcanization can occur ing a natural rubber compound with a temperatures. The data in Table VI com- 
lso decreases the number of places where Butyl rubber compound of equal hardness __ pare tensile, elongation and modulus over 
destructive attacks can occur. With Butyl at 25 deg. C. The natural rubber com- a range of hardnesses at room temperature 
rubber there are not as many places where pound has a rebound value of 80 per- and 100 deg. C. These data are based on 
hemicals which ordinarily destroy rubber cent while the Butyl rubber compound compounds which contain only one rein 
ibber products can find a place to establish a has a rebound value of 43 percent. forcing pigment, medium processing ¢han- 
_ bridgehead. At 100 deg. C. the natural rubber com- nel black. However, they serve to illustrate 
have [his low unsaturation gives the material pound has a rebound value of 84 percent _ the effect of temperature. Fig. 2 shows that 
_ many distinguishing characteristics, some while the Butyl rubber compound has a maximum properties at high temperatures 
ber of which present problems to the rubber rebound value of 79 percent. The increase are obtained in the middle range of the 
tread manufacturer. Butyl rubber can not be _ in resiliency with a 75 deg. C. temperature Shore hardness scale. For example, the 
rex: vulcanized to ebonite or what is com- rise was 5 percent for natural rubber but maximum tensiles at 100 deg. C. were 
that monly called hard rubber. Butyl rubber was 84 percent for Butyl rubber. The obtained with stocks between 55 and 65 
— products require somewhat longer times effect of temperature upon resiliency over Shore hardness which correspond to com 
- and higher temperatures for proper vul- a range of Shore hardness is shown in pounds having a loading of 30 to 40 vol- 
canization. It cannot be mixed with nat- Fig. 1. These data, although based on umes of medium processing channel black. 
ural rubber or other synthetic rubbers only one reinforcing filler, semi-reinforc Although these data refer to only one 
~ without deteriorating the properties of ing furnace black, illustrate the extent reinforcing filler, other reinforcing fillers 
Butyl either compound, 
pes Reaction to Reinforcing Fillers 
— I'he highest tensiles obtainable with ; 7 Lneuns os a 
eilieds Butyl rubber are in pure gum compounds | | 
an or those having a low loading of re- oy Modul 
«on inforcing filler. For example, a compound Tensile Tensile Elonga- | a nt ies ; + 300 
having roughly 5.5 volumes of channel at Break | | 5 | Gon ae > y Elone. en Hes 
d ade 8 de aan : c , io | Break | oak tion Elonga- percent 
aad black will have average tensiles of 3,000 Shore . om at 100 | 2s Seka at Break | tion Elonga- 
lb. per sq. in. and average elongations at Hardness perature, deg. C. | ° Tem- at 100 | at Room | tion 
break of 890 percent. The addition of re- lb. per Ib. per perature, deg. C. ening ie or 
; sq. in percent perature, deg. C. 
inforcing fillers decreases tensile strength Sq. In. percent Ib. per Ib. per 
but at the same time increases the re- sq. in. sq. in. 
eneral sistance of the compound to tear, abrasion, ee ae a a ee 
e that ug and other deteriorating effects. - yo +4 she aan ne on4 
a 57 | 2/850 | 1685 790 860 805 440 
—_— Reaction to Temperatures 65 2,435 1760 720 870 950 535 
eristics 72 2,135 1520 620 720 1230 655 
reine One of the peculiar characteristics of of oeiae — — oon tr on 
hat of Butyl rubber vulcanizates is the tempera- : ; . 7 
. - coefhicient of resiliency. At room tem- 
Ip 1Cd 
‘which Jue S 
nis dis TTT San Ane mn TlTlTI7rtr 
ied as | FIG.1 EFFECT OF TEMPERATURE) FIG.2|MAXIMUM TENSILE!” = | Poon rT } FIG.3 EFFECT 
st over , aaa e ‘s 3,000 | “(ctl 1,500 | temperhire OF TEMPERA™ 
‘or ex ro. ee sa | TT | nn "4 = MODULUS 
t resis so an a A Se Oe ee om Oe a a ——a TT —_ t—4 
1d this ~ ne a22 = a Ct SS. | 
inge of ee ee ee 4 4+—+- +—t + ~ = i | & =e + + | 
d with 14 | , | | | = ie oF oe a Room| _| 3 =o =m 
tT ~~ | FT 2,000 -—;— = ape RGTS 4 SJ,000 ——7 
ubbers. I +—+ * = oe } 1 he = —t \ | | — 3 - Leah 4 +4 
80 }— + ae, = ° 4 +o © 4 a i (00° centigrade ] 
SHEER? FR He 
ologist, m 60 <= = . ] e ans | [ | + =e + = | 
ere art 1 50 . re 1,000 +—+—+— i——1 5 _500r =. oe | 
‘ture of f 100'\centigrade = | 
by vul- . a. | 40°C. | | |i | fe | | 
cent of a | Re | T = et 
rubber = y | rty! id tT | + | - 
ich are 0 ! T CT i = 4 
er pro 0 10 20 30.40 50 60 70 80 Volume Loading 0 10 20 30 40 50 60 70 80 Volume Loading © 10°20 30 40°50 60 f 80 Volume Loading 
nber of 41 47 55, 62-68 .70 79 Shore Hardness 4i 50 57 65 72 80 85 Shore Hardness 41 50 57.65 °72 80 85 Shore Hardness 
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only indicative, actual servi tests Jha 
proven that the compounds do have « 
° ° . r + ict to ict era) ’ } 
Table Vil—Effect of Aging on Physical Properties cllent resistance to high temperatu 
wing im ordinary atmo phi TIC alr, gases, O 
: iturated steam. Preliminary tests o1 1 
hore Hard Pensile, Ib. per sq Elongation at Break ia: petite pgineies 
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longation. ‘Vo further illustrate the possi 
le application of Butyl rubber, a suitability 
(‘Table IX 


» help the design engineer orient hinself 
natural 


hart is included. ‘This serves 


ith respect to rubber and oil 


' 


mt rubbers with which he familiar. 


Electrical Characteristics 


It would be normal to expect that a 


turated hydrocarbon free from cl 
lytes would possess unique electric prop 
Butvl 


an excellent electrical 


t with rubber, 


ics. This is true 


hich is insulator 


lable X= compares electrical property 





tubes, the 
the present time, Butyl 
provides a tube which holds air 6 to 10 
better tubc 


with no sacrifice of essential properties 


teristics. In the case of inner 


principal use at 


times than a natural rubber 


Phe ability to withstand for long perl 


ods the 


deteriorating effects of sunlight, 
weather 
mid fatty 


aatiy 


wing, acids, alkalis, oxvgen, ozone 


acids #hould provide products 


longer life 





Table X—Electrical Properties of Buty! 
Pure Gum Compound Compared with 
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J. A. TALLANT, Manager, Technical Data Service, Hycar Chemical Company 


DURING THE PAST few years, there 
has been a tendency to designate the elas 
tic copolymers of butadiene and acryloni 
trile as ““Buna-N” synthetic rubber. How 
ever, the term “Buna-N” was originally 
their 
products polymer 


used by I. G. Farbenindustrie for 
butadiene-acrylonitrile 
zed with sodium (the first two letters of 


the German word for sodium-natrium 
forming the second syllable of the word 
Buna The butadiene copolymers made 
in this eountry are not polymerized with 


The 


polymers covered by this article will be 


sodium butadiene-acrylonitrile co 


designated by the generic term “‘nitrile 
rubbers.’ 

At present, nitrile rubbers are being man 
ufactured by the following concerns and 


under the tradenames indicated, in two 
or three different grades 

Butaprene N—Three grades; NF, NL, 
NXM 
Goodyear Tire & Rubber Company 


Chemigum N—Two grades; N1, N2 


770 


Hycar Chemical Company 

Hycar OR—T'wo grades; OR-15, OR-25 
Stanco Distributors, Inc. 

Perbunan—Three grades; 18, 26, 35 

It must be emphasized that the differ 
ent grades of one manufacturer’s nitrile 
rubber differ not only from each other, but 
from any product of any other manufac 
turer, although certain products are rough 
ly comparable. For example, Perbunan 26, 
Hycar OR-25, Butaprene NL and Chemi 
gum N] 


but by no means identical. 


ire in some respects equivalent, 


Processing 


Like natural rubber, nitrile rubber com 
pounds are processed by molding, by ex 
truding, by calendering into sheets or to 
fabrics, by building on mandrels, by spread 
ing on fabrics, by dipping from solutions 
or from latex and by impregnation of fibers 
with solutions or latex 

Molding is by far the most common, al 


though large volumes of calendered sheet 


+ 


stock are used as packings and gaskets 
Nitrile rubber compounds are extruded as 
tubing, cord and a variety of intricate 
shapes and sections. Mandrel building con 
sists of placing several plies of calendered 
sheet stock on a mandrel, and then wrap 
cloth f 
mandrel is part 
of the finished product, as in a rubber 


covered roll. 


ping the entire assembly with 


curing. Sometimes the 


Hose is usually constructed 
by extruding the tube and then placing it 
on a mandrel, wrapping with several plies 
of fabric frictioned on 


the calendar and finally wrapping with on 


which has been 
or more plies of calendered sheet stock to 
form the cover 
Stock for charging molds is usually pr 

pared by calendering and extruding to the 
approximate size and shape of the final 
\ recent development, injection 
molding, can be successfully used with the 
compounds (see page 738 “Propuct 
ENGINEERING,’ Nov. 1944). In_ this 


piece 


Propuct ENGINEERING — Novemser, 1945 























































































heet 
<ets 
d as 
cate 
con 
ered 
jrap- 

tor 


part 


ber 
cted 
ng it 
plies 
1 on 
1 one 


k to 


pre 
) the 
final 
ction 
n the 
DUCT 
this 








Nitrile Rubber 





process, the stock is forced into the mold 
at extremely high external pressure, both 
mold and stock being suitably preheated. 
Many of the problems of mold flow and 
fusion encountered in conventional press 
molding are overcome by this new process 
ind curing time is greatly reduced. 


Range of Characteristics 


As a class these synthetics have certain 
ommon characteristics and their com 
pounds are generally similar in properties, 
1s compared to other types of rubber. The 
range of original physical properties avail 
ible are summarized in the accompanying 
tables taken from the A.S.T.M. Specifica 
tions for Automotive Rubber Compounds 


D735-43T 
Stress-Strain Properties 


In most cases, maximum tensile strength 
in a compound is achieved only at the 
sacrifice of other desirable properties. For 
most mechanical applications, _ tensile 
strengths of 1,500 to 2,500 Ib. per sq. in. 
are adequate. Within this range, elonga- 
tion and modulus can be controlled quite 
closely and considerable freedom in the 
selection of other qualities is possible. 

Maximum tensile strength is obtainable 
generally in proportion to the hardness 
of the stock, greater strengths being 
ichieved in the harder stocks. Where neces 
ary, tensile strengths up to 4,500 Ib. per 
q. in. can be obtained. Compounds under 
30 durometer have poor physical prope 

including tensile strength, although 


they are useful for certain special purposes 


Compression Properties 


ln designing for compression loads, it is 
lesirable to select a loading under which 
the compound will not deflect over 20 to 
50 percent depending on the hardness of 


} 


he stock, the softer compounds being 
litable for the greater deflections. Sug 
ested limits for different hardnesses are: 


Durometer Optimum Max. 
Hardness (Shore A Deflection 
25-45 40 percent 
45-65 30 percent 
65-85 25 percent 
85-95 20 percent 


In special cases, these values can be ex 
eded, but in general their use will result 
i the best performance. For the aver- 
ge compound, these deflections will be 
‘tained at loadings of 400 to 500 Ib. 
r sq. in., and an absolute maximum of 
) Ib. per sq. in. could well be estab- 
hed for compression loads for service at 
linary temperatures. For high tempera- 
ires, correspondingly reduced loadings 
uld be used. , 

One of the important properties of these 
uthetics is their ability to zecover from 
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compression loads with a minimum of 
permanent set. Although recovery is not 
so rapid as with some other synthetics, it 
is more positive, comparing favorably with 
natural rubber in this respect at tempera- 
tures of 70 deg. and showing superiority 
over other resilient materials at higher 
temperatures. This quality, known as com 
pression set, is determined and expressed 
in different ways, as discussed in the 
\.S.T.M. Standards on Rubber Products. 
However, all tests are based on deflections 
comparable to those discussed in the pre 
ceding paragraph. 


Resilience 


Resilience of rubber stocks is determined 
by the rebound of a steel ball or pendulum 
hammer, striking the surface of the rub 
ber after falling an arbitrary distance. The 
Lupke rebound test, which is one of the 
most popular, uses a pendulent hammer or 
rod and gives consistent results which can 
be readily duplicated. ‘The compounds are 
not as resilient as natural rubber or cer 
tain other synthetic rubber compounds. 
In general, the best stocks have a Lupke 
rebound of 55 percent, although as high 
is 70 percent can be achieved in soft 
stocks with low tensile properties 


Flex Life 


Test specimens can withstand tension 
flexing on conventional flex testing ma 
chines for several million cycles. ‘The re 
sults are rather erratic and the test so 
prolonged that it has become customary 
to puncture the test specimen with a pin 
hole to accelerate failure. This procedure 
not only brings the test within reasonable 
time limits, but gives much more con 
sistent results. With this modification in 
the test, compounds can be prepared which 
will flex several hundred thousand times 
before failure. However, since actual sen 
ice conditions frequently combine ten 
sion and compression flexure with other 
factors involved, the test is often not a 
true criterion of service life, although use 
ful for purposes of comparison. 

Compression flexure is. accompanied by 
hysteresis or heat build-up and the actual 
failure usually results from the effects of 
heat, rather than pure flexure. The com 
pounds are comparatively poor in_ this 
respect and undergo rapid heat build-up. 


hey are not well suited for applications 


involving high-frequency compression. 
g hig | | 
Abrasion Resistance 


Certain compounds have higher abra 
sion resistance than the best natural rubber 
stocks or any other svnthetic rubber, when 
tested on standard 


abrader machines, 


which give purely comparative indices. It 
should be kept in mind that in actual sery 
ice, the ability to wear may well be a com 
bination of abrasion resistance, correct 


hardness, resilience and possibly other fac 
tors. Therefore, the abrasion index of any 
compound is not necessarily indicative of 
its actual wear resistance in service and, 
in order to take advantage of the inher 
ent high abrasion resistance, proper con 
sideration must be given to the other 
factors involved. 


Shear Strength 


Ihe ultimate strength of any rubber 
compound in shear is not readily deter 
mined because, in any test that might be 
devised, the actual failure is caused by a 
combination of shear, tension and tear. In 
general, it can be said that any compound 
will resist shearing stresses equal to o1 
greater than the ultimate tensile strength 
of the compound 


Effect of Temperature 


Compounds, properly formulated for the 
purpose, are entirely suitable for applica 
tions where ambient temperatures are as 
high as 250 deg. F. and to a limited ex 
tent, depending on other conditions, at 
still higher temperatures. The general effect 
of these elevated temperatures is to harden 
the compound and reduce its elongation 
If the part is in a confined location, where 
air cannot circulate, this effect is mini 
mized and under such conditions, the com 
pounds may withstand over 300 deg. F. 

Tensile strength is actually increased 
ifter aging at temperatures up to 212 deg 
I’. or somewhat higher, but is reduced afte 
exposure to temperatures above 250 deg. F. 
Of the various media through which heat 
might be transmitted to a compound, 
steam probably has the most severe effect, 
followed by dry, circulating air. Hot oil and 
other 
effect. 

The above discussion refers entirely to 


non-volatile fluids have the least 


the recovered properties of the compound 
determined at room temperature, afte 
prolonged exposure to elevated tempera 
tures, in other words, the effect of high 
temperatures on the permanent physical 
properties of the compound. The actual 
properties of the compound while it is at 
an elevated temperature are not readily de 
termined under all conditions. Tests made 
in hot air indicate that tensile strength is 
reduced by about 50 percent at 212 deg 
I’., with a lesser decrease in elongation and 
in increase in resilience. Compression set 
is frequently determined at higher tem 
peratures than the 158 deg. F. specified 
by A.S.T.M. D395-40T. Naturally, a 
greater set occurs at the higher tempera 
tures, but special compounds have less 
than 40 percent compression set even after 
70 hr. at 250 deg. F. 

Extremely low temperatures have no 
permanent effect. Even though the com 
pounds are frozen solid, they recover all 
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their orginal propertics on warming up to mounts of non-volatile plasticizers hav temperatures. Through selection of the 
room temperature. ‘he different grades = good, though not the best, low tempera right basic rubber and proper compound 
vary rather widely in the low tempera ture characteristics, and are not seriousl ng, close limits of swell and shrinkage can 
tures at which these compounds begin to — affected by temperatures, oil or gasoline be met, for one specific oil. Where two or 


stiffen and lose their flexibility. Compounds more oils of different aniline points are 


of Certain grades can be prepared which Oil Resistance nvolved, volume change limits in each 














will remain flexible at temperatures down Probably the most important ng should be appropriately specified 
to —70 deg. F. in air. When immersed in property of nitrile rubber compounds is Conventional gasolines have approxi 
oil, they usually retain their flexibility at the ability to withstand the hydrocarbon mately the same effect on the compounds 
even lower temperatures monly found in petroleum products, is the lighter oils, but gasolines fortified 
Without attempting to discuss th vhich are destructive to natural rubber: with aromatic hydrocarbons such as ben- 
hemustry of compounding of syntheti ind to many other synthetic rubbers. Not zine, do have a pronounced effect and will 
rubbers, it must be pointed out that e only are the compounds free from ex iuse volume increases of from 20 to 40 
treme low temperature flexibility is gen sive swelling when immersed in hydr percent, with appreciable loss of tensile 
erally obtained through incorporation of irbons, but other physical properties are strength and considerable softening. 
certain volatile plasticizers in the com ttle affected. However, different oils will In addition to oil and gasoline resistance, 
pound. Many of these plasticizers will be rt varving effects which, in general the compounds are practically unaffected 
driven off by temperatures above 200 deg 7 n relation to the aniline points and by alcohols, glycols, glycerine, brine, car- 
I’. and will be extracted by gasoline and the viscosity gravity constants of the oils. bon tetrachloride, turpentin Although 
hot oil. ‘Therefore, a highly plasticized he lighter oils, with the lower aniline iffected to some extent, thev are suit 
ompound cannot be exposed to heat or points, produce greater volume increas ible for use with dilute acids and alkalis, 
immersed in oil or gasoline and subs I'he higher aniline point oils may actualh itbon disulfide, phenol and cresol. They 
quently be expected to possess its original roduce shrinkages, particularly in high] ire not suitable for u vit] etone and 
low temperature haracteristi lloweve ylasticiz mpounds of the more o ther ketones. acetates. ilorinated solv 
oth 1p | ontaming smaller stant mitt rubber ind at clevat ents. nitrated hvdrocarl furfural, ald 
. . . . . : 
Physical Requirements of Synthetic Rubber Compounds, Type S, Class SB, Oil Resistant 
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hydes, and straight aromatic hydrocarbons 
such as benzene, xylene and toluene. 

Like other synthetic rubbers, nitrile 
rubber is not subject to deterioration 
through ordinary aging or atmospheric ox- 
idation. The compounds are adversely 
affected by ozone and by sunlight and will 
check and crack under such exposure. 


Bonding 


Compounds can be adhered to metals 
through the use of special cements and 
bonding techmiques. It is not necessary 
to brass-plate other metals as was common 
practice to obtain good metal adhesions 
with natural rubber compounds. Satisfac- 
tory results are obtained by adhering un- 
cured stock to the metal under heat and 
pressure, the stock being cured at the same 
time the adhesion is set. Reasonably good 
adhesions can be obtained with cured stock 
through the application of heat only. Cold 
setting cements can be used in certain cases, 
but are not generally satisfactory. 

Ihe best cements for metal adhesions 
ire solutions of phenol-formaldehyde res 
ins. A vanetv of useful and_ versatile 
cements can be made by placing the com- 
pounds themselves in solution. These ce 
ments are particularly useful in the shoe 
industry for the seaming of coated fabrics 
and for the actual coating or proofing of 
fabrics, for the manufacture, by dipping 
forms in the cement, of such articles as 
industrial rubber gloves, and for adhesion 

materials other than metals. 

\lthough readily adhered to metals when 
desired, the compounds also have the 
mportant quality of not adhering to metal 
under ordinary service conditions where 
such adhesion is undesirable. In such 
ipplications as rehef valve disks or seals 
working against moving parts, the com 
pounds will not vulcanize to the valve seats 
or to the moving part when idle for a long 
period, even when prolonged contact has 
occurred under pressure. Where condi 
tions are particularly severe in this respect, 
special lubricating compounds can be pre 
pared which not only minimize unwanted 
idhesion to metal, but also reduce the 
oefhcient of friction between the com- 
pound and metal. The lubricating quali 
ties are achieved by the incorporation of 
fine flake graphite in the compound, at 


ie sacrifice of some tensile strength and 
ther properties 


Design Factors 


In general, the same fundamental prin 
ciples apply to the design of parts made 

ym nitrile rubber as are applicable to me 
tallic parts. Sharp corners and abrupt 
changes in contour should be avoided, as 
thev will become focal points for failures, 
ist as thev will in metal parts. Fillets 
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should be used in such cases, particularly in 


nside corners. Surfaces of abutting metal 
parts should have a machined finish. 

Molded compounds can be readily held 
to tolerances of plus or minus 8 percent, 
but wider tolerances should be allowed fo 
extrusions and calendered sheets. Limits 
of plus or minus 10 percent are suggested 
for extruded sections and for the thick 
ness of calendered sheets 

Harder compounds can be held to closer 
tolerances than the stocks and, 


where very close limits are essential, special 


softer 


techniques can achieve even better results 
than the tolerances suggested. Processing 
costs would be higher, because of special 
equipment, closer control and inspection, 
ind higher rejections. Tolerances of plus or 
minus 2 percent can be maintained with 
the new injection molding process previ 
ously discussed 

Parts made from the harder com 
pounds can be drilled and can be other 
wise machined to some extent, if the 
proper tools and techniques are used 


Applications 


Nitrile rubbers are used in the manu 
facture of a wide variety of mechanical and 
industrial parts, principally those which 
ire exposed to oil or other petroleum hydro 
carbons. However, the ability of the com 
pounds to withstand high temperatures, 
their freedom from cold flow and their all 


1945 


round properties have mad them useful 
in many other applications where oil re 
istance 1s not a factor 

Ihe mor 


Cdls, packer 


ommon uses include gaskets, 


liaphragms and 
valve disks. In all of these, 


sct qu ilities, 


grommets 
Ollpre sS1lOn 
high abrasion resistance and 
freedom from vulcanizing to metal make 
the material appropnate for maximum 
ecTvice 

In fabric ompounds 


are more frequently used for the tube than 


1 


reinforced hose, 


for the cover. Since Buna-compounds are 
not deteriorated by 
ditions, fabric 


Oommon service CON 
reenforcement of hose is 
unnecessary where pressures are not too 
high; for example, in fuel, oil and coolant 
hose in automobiles 

In mountings for motors and machinery, 
vibration dampening and shock absorbing 
equipment of all kinds, these rubbers have 
a definite place. The design of the mount 
ing, the ambient temperatures and whether 
or not the resilient parts are exposed to oil 
or other destructive fluids, will be, of 
ourse, the determining factors. In general, 
the nitrile rubbers are more suitable for 
such equipment when acting im compres 
sion than when acting in shear and tor 
sion. As in many other instances, the use 
fulness of Buna becomes greater at the 
higher temperatures. 

I'he properties of the compounds are 


desirable for the many resilient parts of 


- 
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hydraulic control systems. In addition to 
seals, gaskets, diaphragms and hose, al- 
ready discussed in general, they are used 
in accumulator bags, bellows, brake ex 
panders, pistons and other specialties. They 


have not to date been widely used in belt 


ing, but there has been sufficient experi 
ence to indicate that they are 
for the outer coverings of conveyor belts 

Other 
gloves and aprons; non-slip soles and heels 
for industrial usage; 


valuable 


applications include 


industrial 
rubber covered rollers 
for the textile, printing, paper and other 
industries; printing blankets and mats; tex 
tile cots and other parts for textile ma 
chinery; oil resistant jackets for electric 
cables, connectors and terminal fittings; 
press and die pads; molded specialties for 
agricultural and dairy machinery, where 
butterfat 
is important; flexible couplings; pump and 
valve linings; abrasive wheels; and indus 
trial adhesives. 


resistance to vegetable oils and 


Nitrile rubbers are particularly suitable 
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for the manufacture of the high quality 
hard to natural 
hard 
withstand temperatures of 225 
300 deg. F. 


deg. F. 


rubbers, rubber 


rubbers will 


superior 


ebonites. These Buna 
deg. to 
without softening, about 100 
higher than natural hard rubber 
Hard rub 
bers of these materials are also 15 percent 
to 25 percent better in impact resistance 
and have tensile strengths of 8,000 to 
10,000 Ib. per sq.in. which is comparable 


to natural hard rubber 


for equivalent compounds. 


hard rub 
bers can be machined and polished and 
an be compounded in various colors or 
marbled 


These 


Another new development of interest to 
product engineers is the impregnation of 
absorbent with nitrile rubber latex 
to produce tough, resilient, tear-resistant 
paper gaskets 


paper 


Although the process was 
originally developed to prepare artificial 
leather, it promises to have important and 
interesting application in the industrial 
field. The 


paper is impregnated, not 
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‘not increased. 


coated, and the thickness of the paper is 
Paper stocks as thin as 
0.008 in. treated in this manner are so 
tough they cannot be torn by hand. 

The compounds are further useful as 
binders for special compositions having 
high proportions of such materials as cork, 
asbestos and abrasive grits. Nitrile rubber 
—OOLK contrast to 
straight compounds, are compressible and 


highly resilient, with 


compositions, in 
excellent compres 


sion sect characteristics. Although tensile 
strength and elongation are lower than 
the properties of the straight compounds, 
the inherent resistance to oils, solvents 
ind heat is maintained 
Nitrile-rubber-asbestos compositions ar« 
particularly useful for gaskets under high 
temperature conditions, up to 400 deg. F. 
and even 500 deg. F. These compositions 
have low tensile strength and elongation 
and are rather rigid and non-resilient, but 
combine high compressive strength with 


some compressibility. 
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GR-S SYNTHETIC ELASTOMERS 


A. E. JUVE, Research Department, B. F. Goodrich Company 


AS WITH OTHER new elastomers, the 
term synthetic rubber applied to GR-S is 
somewhat misleading, since these com- 
pounds are neither chemically nor physi- 
cally identical with natural rubber. Conse- 
quently the synthetics in certain appli- 
cations will be less satisfactory than rubber, 
yet in others may show superiority over 
natural rubber. 

Performance of parts made of synthetic 
elastomers is affected by: (1) Differences 
in processing characteristics; (2) Differ- 
ences in the variety and range of properties 
obtainable by compounding techniques; 

3) Differences in the physical and chemi- 
cal properties of the finished vulcanized 
products. 


Processing Characteristics 


I'he differences in the processing char- 
acteristics between GR-S and natural rub- 
ber, although primarily of concern to the 
manufacturer of rubber products, in sev- 
eral instances do affect the user. One of 
these differences is the lack of “tack” 
in the raw or compounded but unvulcan 
ized GR-S. Tack is the adhesive property 
of natural rubber which causes two layers 
of unvulcanized rubber to cohere firmly 
when pressed together, so that the bond 
is stronger than the rubber. Because of 
this lack ‘of tack it is necessary to use a 
thin layer of natural rubber as a cement to 

old the carcass plies of tires together dur 

ing building and other operations that pre 
ede vulcanization. Cements prepared by 

rubber manufacturers are used widely as ad 

hesives in industry. For many of these 

ipplications GR-S cements are unsatisfac 
ty because of the lack of bonding. 

\nother processing difficulty is the 

iter “nerviness” of GR-S in the unvul 
canized state. ‘The tendency of unvulcan 
ized compounds to shrink back after ex- 
trusion results in waviness on the surface 
extruded products. Because of this 
difficulty, certain types of extruded prod 
ucts which were available from natural 
rubber cannot be supplied in GR-S. These 
principally the pure gum type and 
extremely soft, low durometer, high 
lity compounds. 


} 


fa) 


+ 


Compounding Technique 


nec of the characteristics of natural rub 
that accounts for its use in so many 
rent applications is the ease with 

h its properties can be modified by 
nations in composition. GR-S i§ more 
nited in the range of qualities which can 

be obtained by these methods. Conse- 
quently certain products depending for 


their performance on properties not obtain 
able in GR-S either cannot be made from 
GR-S or, if made, their properties and 
performance will be quite different from 
those of natural rubber. Outstanding are 
the poor properties obtained in pure gui 
GR-S compounds. The term “pure gum” 
is used in the rubber industry to denote 
compositions consisting solely of rubber 
ind vulcanizing agents. The most familiar 
article of this type in daily use is the 
common rubber band. The following test 
data illustrates the tremendous advantage 
of natural rubber over GR-S in this type 
of compound: 


Pure 
Gum Pure 
Natural Gum 


Rubber GR-S 
Tensile strength, 'b. pet 


sq. in. 3,100 300 
Elongation at break, per- 

cent 775 380 
Rebound, percent 74 34 
Durometer hardness 36 41 


his deficiency of GR-S affects not only 
the pure gum types of compounds but 
ilso all types which do not contain rein 
forcing pigments. However the differenc: 
between GR-S and natural rubber is great 
est in the pure gum type and decreases 
aS the compositions contain less rubber: 
ind more pigment. The greatest handicap 
imposed by this deficiency is that high 
tensile, low-hardness stocks with high re 
silience cannot be made 


Properties of Final Product 


[hese differences of GR-S compounds as 
ompared to natural rubber compounds are 
the most important ones for the engineer 
to consider. ‘They can be grouped into two 
classifications, those properties in which 
GR-S is inferior to natural rubber and 
those properties in which it is superior 

Among the former are tensile strength 
ind tear resistance in which GR-S com 
pounds are generally inferior. The fol- 
lowing test results compare the properties 
of a typical GR-S tire tread composition 
with a similar natural rubber composi- 
tion 


Natural 
Rubber GR-S 
Tread Tread 
Tensile strength, Ib. per 
sq. in. 3,910 2,150 
Elongation at break, per 
cent 595 500 
Tear resistance, lb./O.1lin. 66.7 a3 





Propucr ENGINEERING — Novemser, 1945 


These differences in tensile strength and 
tear resistance for tread type stocks appl) 
in general to other type stocks as well, 
when comparisons are made on compounds 
similarly formulated. The difference in 
tensile strength is probably not significant 
for most services since no general correla 
tion exists between tensile strength and 
performance, especially when comparing 
different rubbers. The difference in teat 
resistance is of greater importance, pal 
ticularly in those services where the prod 
uct is subjected to cutting, gouging and 
tearing. Change in design in some cases 
can overcome this deficiency. For example 
in conveyor belts, thicker covers can be 
used to provide a better cushion to absorb 
impact without causing cutting or chipping 
Laboratory abrasion tests on tread typ 
compounds show GR-S to be comparabk 
to natural rubber, and early indications 
from conveyor belt applications partially 
verify these tests 

Another basic difference between thx 
rubbers is the difference in their proper 
ties at elevated temperatures. Following 
ire test results on tread type compounds 


tested at 212 deg. F. 


Natural 
Rubber GR-S 
Tread Tread 


Tensile strength, lb. per 


sq. In. 1,850 100 
Elongation at break, pet 
cent 7RO 10 


It will be noted that in both tensik 


strength and elongation, but particularly 
in elongation, natural rubber is superior 
to GR-S. The properties at elevated tem 
peratures are of considerable importanc« 
in all these products which operate at h th 
temperatures especially if the article is sub 
jected to flexing, cutting or other actions 
in which tensile strength, elongation and 
tear resistance are involved 
GR-S compounds in general exhibit 
lower rebound and higher heat generation 
during flexing than do natural rubber 
compounds. ‘The phenomenon of heat gen 
eration on flexing is the result of the loss 
of energy (hysteresis loss) by internal fri 
tion. A rebound test is essentially a hy 
steresis test. Most hysteresis tests now in 
use flex a sample at high frequency and 
measure the rise in temperature which 
results. Following are the results obtained 
on pure gum and tread types stocks of 
GR-S and natural rubber when tested on 
the Goodrich Flexometer. In this test a 
cylinder } in. diameter by 1 in. high is 
placed under a fixed load and then vi 
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GR-S Compounds 


brated a 


stroke I hie 


ured after 25 minutes. 


SOU cycles per min. at a fixed 


rise i temperature iS meas 


Natural 


Rubber 


Pure yum heat rise, deg | 4 SI] 
Dread ty pe heat rise, 
deg F. 4] 78 
Phe state of cure affects the heat gen 
cration properties greatly as well as the 


compounding technique used In the above 
examples the state of cure was an optimum 
cure. The compounding was also typical 
for these tvpes 


Phe 
deg. |} 


ted at 212 


so that the temperature attained 


above tests were conduc 


in the GR-S tread at the end of the test 
was 290 deg. F. versus 253 deg. F. for 
the natural rubber tread. ‘The test temper 
iture attained gives a general indication of 
' t erature that might be developed in 
} ib | rapid flex hg wm 
( Phe ten perature a tually attained 
in a ticle ervice depends in addition 
t ts livsteres haracteristi on the di 
ICHSIO1 1 hape of th irticle proy 
ons made fe cat pation, the thermal 
mc t \ 1) D if ieat of the pal 
ticular Compound and the frequency and 
mnplhituc t the flexing. In extreme case 
tiie ¢t ip loped mav be so high 
ist | vout in the WD) 
Partial ount ian the higher h 
tere f GR-S compound their 
lit rr 1) | yercent ther 
mal diff Vit Howe In products which 
1 pid flexing the change 
fron \ | » GRS must. tak 
into ount these diff n in their prop 
ert It v not only to con 
ra vii temrperat may be ittained 
n the 7 luct but also what forces th 
ul | ted to at that temperature 
1h Vie t tl por high temperature 
propertic rt (:K-S nentioned above 
This problem nost acute m_ lars 
} ind | Ih bhi hy < wilib 
rum temperature ittained in th tire 
when GR-S used, has been partial 
ponsibl tr th idopt mm of iwon-cord 
reimtorcement pla 1 otton ord 
More generou ot ord in the pli 
nade, thus imcreasing ith and d 
pla ng rubbe This onstruction 1a 
more umform strength as well as more re 
istance to deterioration by heat. A. fairl 
high proportion of natural rubber has been 
used in these large tires cither to reduce 


heat build-up or to provide better high 
temperature properties m= certain critical 
locations in the tire construction. 

One of the most serious deficiencies of 
GR-S that known as crack growth re 
ulting from flexing. ‘Tire treads exhibit 
th lehoency tte Wn vitial ut ha 


of subse quent flex 


to enlarge the cut at 


Lhe result 


occurred 
ing a very rapid 


rate. ‘his rate increases with temperature 
Hence the high heat generation of GR-S 
tends to aggravate this condition. It has 
to this difficulty 


HNpPrOVee nts in compounding 


been possible overcome 
partly by 
ind partly by improvements im design in 


that the 


passenger Car tire gives service pel 


small-size tires 
thetic 
formance approximately YU percent of that 
of all 
large size tires crack growth is still a prob 


lem and 1s 


SO present svn 


natural-rubber tires. Tlowever, im 


one of the reasons for the con 
tinued use here of natural rubber in fairly 
high proportions. 

In most other products this deficiency is 
not a handicap 


InvoIVInNgG 


In fact for applications 
flexing where cracks are not likely 


to be imtiated, GR-S will give excellent 1 
ilt nh some ses. better than natural 
rubhe 
CGR-S compounds are superior to nati 
ral rubl n having greater re mce to 
leterioration under severe aging condi 
tion than similar natural rubber com 
er Cher { t | 
POUT i ire quite resistant to thie 
cht of concentrated oxvgen or oxidizing 
italvst ich as cobalt and copper. salt 
lIriers in pumts and printing ink 
| + | 1 + lata lustra thi 
Natural 
Rubber GR-S 
Tread Pre id 
() nal CNS strel n 
Ib. per sq. in 1O 150 
()) al elongation 
break percent (XK) 
lensil trength after 
ivs xX en by nb 
at 70 deg. C 1,490 100 
hl nyatiol ittel 7 da sin 
gen bomb at 70 
leg. C +() } 
Lenstle strength ite! () 
hr. in the air bomb at SO 
Ib. per sq. in. alr pressure 
it 260 deg. | 100 1,57 
Flongation after 20 hr. mn 
the air bomb at SO It 
Cl in alr pt SUT 
60 d | 10 
()s rat JOO lb. per ! re i 
his unprovement im resistance to. ce 


oration will be reflected in longer ser 
life im a great many products 
Vulcanized GR-S compounds are con 
rably better than natural rubber com 
ids im resistance to plastic flow at ele 


ited temperature In a standard labor 
my test, 4 im. igh pellets of 1 sq. in 
il oaded with 400 \) md hh | 

to hr. at a specithed) temp hie 
t or How 1 iculated as the percentag 
f the o nal height which thr impli 
failed to over 30 min. after the relea 
t th ) L hes test result lracty it 
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GRS 


this property 


how compa 


i] 


Percent Set—-22 hr 
room temp 

Percent Yet 22 ht 
deg . 

Percent Set ——22 hr 
deg +S 
Phis is an imy 


ipplic ations where 
ctfect a 


high operating ten 


Spe cihc mstances 


of 15-5 produc ts 
| 


iis been extensive ompara 
tively short time. Reports of performance 
failure come im promptly, but  sufficien 
tin still lacking for long time servic 
sults to be reported 
Product Specifications 
Many rubber product ire) manufa 
tured to customer’s specifications and th 
revision of — these pecification requ 
ments, which we originally based 
natural rubber » conform to the proy 
ties of GR-S is still under Irom t 
foregoing discussion it hould be ipparent 
that laborotarv test requirements must | 
l to fit the properties of cro. a4 
le f modification requ ed innot | 
yredicted either generallv « pecifi il] 
ince the relationship between Jaborato 
test results and product performance is il 
{ | at the best Also this relationsh 
1) t for natural bber is de 
tely vt thre une for GR-S. Nearly 
1] products dep nd for ther u 
ful performan 1 ynplicated set 
nropert ome of which ordinary labor 
to t do not measure The analy 
f th requirements for even a simp! 
pplication is frequently so complicate 
that { necessarv. to resort to acti 
( tests or simulated seri tests ft 
letermine what properties are required 
1] t itistactory pro edure fol 
ing th specification to determi 
from rvice. test vhich frequently n 
iccelerated, what materials perform s 
factorily and a tain their signifi 
properties, in terms of thi ual laborat 
test Phese il inav then be used 
| | for the revision of the = spe 
heaton 
In the past vea nprovements h 
been mad in th produ tion of GR 
n th vatheti plant o that the UIT 


puality Also t 
iniety of grade 
vhich have be 
I tions 
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COMPFession | 


both more uniform 





res with natural rubbe 
Natural 
Rubber GR-S 
it 
? Q ’ 
if 70 
75 23 0 
it 100 
65 7 35 0 
yortant quality in those 
thie produ t is used te 


I, particularly a 
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ures 
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Calculation of Rubber Spring Elements 


Foreign abstract, condensed from an ar- 
ticle by C. W. Kosten in V.D.!.-Zeitschrift, 
1942, Page 535. 

THE FOLLOWING general considerations 
on the calculation of spring elements of 
rubber may contribute to the better under- 
standing of the elastic properties of rubber. 


Rubber Under Shear 


The shear stress r for rubber is propor- 
tional to the tangent of the shear angle y, 
and the modulus of slip G equal to 1/ 
tan y. The modulus of shear is constant 
for values of shear angle up to about 15 
to 20 deg. As the shear angle increases 
further, G decreases. When y reaches 45 
deg. the decrease is about 30 percent. 


Rubber Under Tensional and 


Compressional Stresses 


The properties of rubber under tension 
ind compression are determined by its 
volume constancy. Poisson’s constant m 
for rubber is given as 2, and G as equal 
to E/3, where E is the modulus of elas- 
ticity in compression. Since for any change 
of shape the volume remains constant, a 
ylinder of height h. and of diameter d. 


ill increase to a diameter of d,\V 
compressed to half its height. 

"he new spring-constant of the com- 
sed cylinder is greater than that of 
same cylinder before loading. A second 
nder of the same material, but having 


a height of h,/2 and a diameter of d,V2 
the unstressed condition, has a spring- 
mstant four times that of the unstressed 
cylinder. Also, the first cylinder 
compressed to half of its original 
ght has a spring constant that is four 
es that when not stressed. The ap 
parent increase in the stiffness of rubber 
ler pressure is attributed to the great 
inge in shape. 
Calculations for the elastic behavior of 
ber under compression and_ tension 
based upon the modulus of elasticity 
However, for reasons of simplicity 
constant o,, is used, which is the 
in Ib. per sq. in. of the original 
sectional area resulting from an 
igition of 25 percent. ,, is equal to 
Fr, as follows from the volume con- 


r 
2 


i) 
2 when 


= 


a+ 


when 


he conditions previously outlined are 


only valid within certain limits and yield 
values that are accurate within a few per- 
cent for elongations up to 90 percent and 
for compressions up to 50 percent. Rub- 
ber parts under compression are only used 
in pieces that are so short that a uniform 
stress distribution over the whole cross- 
sectional area is no longer possible. A 
cylinder, for instance, is compressed to a 
barrel shape. The contact areas impede 
the required lateral expansion in the 
adjoining rubber layers. The effective, 
that is, the compressible height, h,’ of the 
cylinder is consequently smaller than the 
total height h,. In a cylinder the unelastic 
part of the height is d,/8, independently 
of the height up to a value h,/d, equal to 
1/4, where half the height would become 
nonelastic. 

The influence of non-elastic ends is 
different for non-cylindrical shapes. In 
an infinitely wide strip of thickness b. and 
height h., the un-elastically acting height 
is 0.22 b., when h, is larger than b,/2. 
Because of its strip shape the rubber can 
expand only in thickness at right angles 
to the compression, instead of miulti- 
directionally as in cylinders. On_ this 
basis all forces, also the spring constant, 
are 4/3 times as large as in the same 
rubber that can expand laterally in all 
directions. This follows simply from the 
theory of elasticity and agrees with 
experimental data. 

Rubber has a somewhat higher spring 
constant under impacts and cycles than 
under slow deformation. This differen- 
tial is slight in soft rubber; but is rather 
larger for the harder types. 


Design Principles for Rubber Springs 


Within the limits of 50 percent com- 
pression and 90 percent elongation for 
cylinder- or strip-shapes, and between —15 
and + 15 deg. of shear the following con- 
siderations are basic for the design of rub- 
ber springs: 

1. The shear modulus, 
found to be constant. 

2. The  strength-increase of rubber 
under pressure and the slackening or re 
duction of the spring constant of rubber 
under tension, must be attributed to con 
siderable deformations 

3. In clinders and infinitely long strips 
under tension or compression, the effec 


G, of rubber is 
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tive height h.’ is equal to the total h, 
minus the un-elastic part of the height. 
This unelastic part is d./8 for cylinders 
when h, is larger than d./4, and is 0.22 
b, for infinitely wide strips when h, is 
greater than b,/2. 

4. As the expansion of infinitely wide 
strips is impeded, a rubber strip is appar- 
ently 4/3 times stiffer than a rubber 
cylinder apart from the effect of the non- 
elastically acting part of the height. 

5. Because of the incompressibility of 
tubber, @ (load per unit of area of the 
original cross-section) and elongation « of 
the effective height h,’ are related as fol- 
lows: 

ef o 

aaa fT ieee For" 

Here o and « are entered with a nega- 
tive prefix for compressive stresses. Since 
the tensile stress o,, equals E/5 and Pois- 
son’s constant m equals 2, the modulus of 
shear is 


G = E/3 =5 X ox/3. 
The spring constant s therefore is: 
.{f£—-«)* 68 

ke 2 h,’ (1 + ©)? 


wherein F, is the 





a) 








cross-sectional area in 


the unstressed condition. Rubber is 
somewhat stiffer dynamically than stati- 
cally. This difference has been deter- 


mined for the various types of rubber. 
The foregoing conditions are funda- 
mental, and were derivced for cylinders 
and infinitely long strips. But the elastic 
properties of other rubber springs can 
also be calculated satisfactorily. In the 
following, equations and curves are some 
what corrected for small deviations. In 
Table I an approximation of the relation- 


ship between the stress value o,, and a 
number of hardness scales is given. 
Table II relates deformation under 


stress to the permissible error of shear 
stress r (Ib. per sq.in.) to tensile stress ¢ 
(Ib. per sq. in.) and to the static spring 
constants (lb. per sq. in.). Errors in s 
for large deformations increase more 
rapidly than for 7 and o. The values for 
the dynamic spring constant are subject 
to errors, which at worst can become twice 
as large when gg, is larger than 70 lb. per 
sq. in. 

These conditions apply to temperatures 
between —25 and + 170 F. when og, is 
determined at the same temperature at 
which the part is used in service But 
strains increase with the absolute tempera- 
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Table I—Relationship Between the 
Stress-Value oc. and a 
Few Hardness-Scales 














Shore Softness | 
Duro- ace. to | 
lb. per} meter | Pursey Hilt 
sq. in.| Hard- land Jones| ‘*PPC@ton 
ness 
(Type A)} 1/4in. 
dia. ball | 
| | 
30 31 | 160 
60 | 44 | 107 Soft rubber 
90 55 74 hose 
120 | 63 57. _| Autotires 
150 | 6§ 47 Transmission 
be Its 
Table Il—Validity of Elongation « 


and Shear (+) Values for which the 

errors of the shear stress 7, deforma- 

tion (c) and the static spring con- 

stant (s) are not in excess of 5 or 
10 percent 





Error bel Ww 
5 percent 


Error below 
10 percent 








7r— 10° <7- 10 — 20 20° 
o+90% >« 60% 100% >e -70% 
s+-50° e >— 40° 60% > >—45% 
ture. The relationship of the dynami 


to the static spring constant, however, 
is independent of the temperature. Fig 
1 is therefore only valid between 50 and 
80 deg. F. In any case, for extended use 
at temperatures above 125 deg. F. special 
heat-resistant rubbers must be used. 

Phe lateral expansion of rubber, which 
is the result of compression, 


must not be 











0 20 40 60 80 100 120 
Ooc, lb. per sq.in.Required to Pro- | 
duce 25 percent Elongation | 








Fig. |—Ratio of the dynamic spring 
constant xX to the static spring con- 
stant of rubber of varying softness, 
expressed by the value o»;, which is 
the load in Ib. per sq.in. required to 
produce 25 percent expansion. 
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obstructed. For service under heavy and 
continuous _ pre-stressing, when for 
instance ¢ is equal to 25 percent, a rub- 
ber should be chosen with only a slight 
amount of “set deformation.” It should 
be a rubber with o,, of less than 70 Ib. 
per sq. in. that has been correctly and 
thoroughly vulcanized. 

If compression becomes excessive, 
buckling will occur at a limiting value —ex 
(Table III). But, if the end walls of the 
rubber spring are strengthened by aux- 
iliary springs or other measures, this limit- 
ing value shifts to higher levels of — ¢ or 
— x. The mechanics of this process can 
be compared to those of a beam that is 
fixed at both ends. 


Spring Equations 


The following equations are finite, are 
valid in any system of measurement, and 
they are corrected as compared with the 
theoretically derived relations. Under static 


1 
shear stress 


Under shear stress between two concentri 


cylinders, according to Fig. 2 under axial 
load P the relati } for ing : 
loac the relationships for spring con 
stant are 
~ I ¢ 
S aad ye 
I K/? 
id for the largest shear angle at the inner 
vlinder 
P 
tan max, = remus 3.7 
Y 2xrrlG 


Under shear stress by a moment M. This 


moment per radian of angle of rotation is 


D t{a7/1G/ (l/r? —1/R 
ind the largest shear angle at the interior 
cvlinder 
Vf 
tan y max. = “ass xy G 


For tension and compression 


E = 4.95 ov : 
o . Foy (FE = 0.930)? _ Fy. LSE 
‘ Ae I ho’ (1.07 + ©)? 
107 « / ” 
a = G; 1.65 oo; 
107 + « ¥ 
Go — 
G - : m= 
LL —-O9%X&8e¢ 


For cylinders when h, is larger than d./4, 


9» > 19 
No = No — ao/d 


For infinitely long strips when he is larger 
than 0.5b, 


or infinitely long strips, all forces in- 
cluding E and s, are 4/3 times as large. 
Ihe static deformation under tension and 
compression of cylinders and strips can be 
taken from Fig. 3. The original spring 
constant (the spring constant for the un 
stressed condition) can be obtained as s, 
equal to E F,/h,’. The relation between 
the apparent static spring constant under 
load, $ joaaea> and the true static spring con- 





Zr--4. 





























Fig. 2—Rubber under shear stress be- 
tween concentric cylinders. 


stant, s,, under tension and compression is 

given in Fig. + for cvlinders and strips. 
Under dynamic stressing the dynan 

spring constant is calculated for cycles ai 


impacts from the static spring constant by 
multiplication with the constant x, which 
is given in Fig. 1 as a function of o,, 
The use of these relationships is ex- 
plained in two numerical examples. 
A cylinder having h, equal 1 in., 
equal 2 in., and F, equal 3.14 sq. in., of 
rubber with a Shore Durometer Hardness 
of 45. (1) Find springing at 110 Ib. pres 


sure, that is equals — 36 |b. per sq. ijn 


] 





Table Ill—Limiting Values of the Com- 
pressibility at which buckling occurs in 
rubber springs of cylindrical shape and 
of strip shape of infinite width without 











(e,) and with (e',.) increased side 
support 
of ; 
— € — €s = i. => Os 
ho/do per-  per- | ho/b, per-_ per 
cent cent cent cent 
_ es ae enka sie 
| 
3 7 25 3 10 23 
2 12 12 | 2 16 38 
3/2 23 no 3/2 21 n 
l 40 no | 1 36 n 
3/4 no no | 3/4 no n 


no = no buckling. A, = unstressed height 
d, = unstressed diameter 5, = unstressed 
thickness 
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Fig. 3—Static change in shape of rubber under tension 
and compression: (a) Cylinder in which the unloaded 
height is greater than !/, of the unstressed diameter. 
(b) Infinitely wide strip in which the unloaded height 
is greater than !/, of the unstressed breadth. o/«2; is the 


2) Find the force required for 0.2 in. 
springing. 
\ccording to Table I 
oo, = 60 |b. per sq. in. 
and the modulus of elasticity 
= 4.95 & 60 = 297 Ib. per sq. in. 
From the relationship it follows that ¢ 
ls 0.11. The effective height 
‘= ] —2/8 = 3/4 in. 
The required comprescsion is equal to 
—«€X ho’ = 0.11 X 0.75 = 0.082 in. 
«= — 0.2 in./0.75 in. = 0.27 
= 1.07 X eX E/(1.07 + «) 
— 107 |b. per sq. in. 


Hence the force required for 0.2 in. 
springing is 

107 & 3.14 = 336 lb 

Find the resonance frequency of the 
vertical natural cyclic oscillation and the 


tot 


static springing of a machine of 3,300 Ib. 
weight, supported by four rubber cylinders 
of the stress value o,, at 57 Ib. per sq. in., 


aid the dimensions of which are ho equal 
< in. and do equal 4 in. From the total 
tional area of the four rubber 
CTS 
t F, = 4 os do?/4 = 48.6 sq. in. 
ess 


— 3,300/48.6 = — 67.8 lb. per sq. in 
herefore « = — 0.193. 


ho = 2— 4/8 = 1.5 in. 
Static spring is 
eh.’ = 0.29 in. 
while the original spring constant 


So 4 95 x Ow Fo/he’ 
amounts for each cylinder to 
3,430/1.5 2,290 Ib. per in. 


According to Figs. 1 and 4, therefore, the 
dynamic spring constant under load is 
1.20 X 1.51 X& 2,290 = 4,140 lb. per in. 


The resonance frequency can now be cal- 
culated from the well-known equation 


‘ l 5 
rete 
with s = 4,140 
3,300/4 X 32.4 
Therefore by substituting, vibrations are 


found to be 7.09 cycles per second, which 
means an r.p.m. of 425 for this machine, 


and m = < 12 = 72.13. 


Rubber Springs of Special! Shapes 


Rubber springs deviating in shape from 
a cylinder or from an infinitely wide strip, 
are frequently calculated by a rule of 
thumb, developed by W. C. Keys. This 
tule says that rubber parts with the same 
relationship of free side-faces to not-free or 
loaded side-faces, yield the same tension 
or compression values under the same 
stress. 

Springing is greater in a strip of definite 
length, because of the somewhat larger 
lateral freedom, than in the infinitely wide 
strip. In compression, it produces an 
elongation that is in absolute terms ap- 
proximately equal to the broadening. Re- 
latively, the broadening is equal to — e and 
the elongation therefore qual to —e X 
b,/l,. If this widening is opposed by a 
counter pressure, then one half of this ex 
pression will be added to the broadening 
and the other half will act so as to dimin 
ish the compression — «. A strip of defi 
nite length can therefore be treated almost 
identically as the strip of infinite length. 


>) 
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ratio of the load actually applied to that load which pro- 
duces an elongation of 25 percent. Fig. 4—Ratio of the 
apparent static spring constant after preloading s,., 
the static spring constant in the unloaded condition s, as a 
function of the deformation. 


teq tO 


he calculated 
multiplied with 


¢ must be 
correction constant 


compression 
the 
(1 + b,/2! 
For | equals 10b,, the correction amounts 
only to five percent, so that similar strips 
begin to behave practically as though they 
were of infinite length. 
Rectangular blocks can be approximated 
in two ways, by comparing them either 
with strips or with cylinders. In the strip 


approximation, the effective height is 


he’ = ho — 0.221 
the elongation ¢ is corrected with the cor- 
rection factor 

(1 + b,/2 1). 
When cylinder approximations are used, 
the rubber is assumed to be free on two 


sides. That part of the height that acts 
non-elastically is an amount between 1/8 
of the thickness and 1/8 of the width, ap- 
proximately a mean value between these 
two. In very short blocks, a little more than 
the mean value would have to be consid 
ered, because of the larger dimension of 
the diagonal. This correction factor, how- 
ever, need not be very accurate. Approxi- 
mation applied depends on the shape of 
the spring. 


Calculation of Cylindrical Rubber 
Springs of a General Shape 


When accurate data are not available, 
the following method may be used to de- 
termine spring factors. A test piece and 
three samples of the desired profile, but 
with varying height are made from any 
suitable rubber. It must only be elastic and 
have o,, equal to about 45 Ib. per sq. in. 
The compression curves of the three sain 
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ples should be taken and the following lationship between o, ¢ and E. The two _ slight power loss is probably caused by im 
equations should be used equations are valid therefore for all rubber _ purities. . 
ae a parts with a profile similar to that tested. If f is the frequency, c the capacitance, 
re wee EP oe Of course, for each type of rubber the E the applied voltage and the dielectri 
course, ac ype of rubber . the apphed voltage and y the dielectric 
where b, is the thickness, for instance the typical value o,, must be substituted. In loss angle, then Spe 
smallest or the largest dimension, and c, important cases, checking with different Heat developed per unit volume i 
and c, are constants that must be deter- types of rubber at different heights is dielectric = f X c X E® X tan y X 24, at 
mined. The stress value o,, of the rubber recommended. The heat developed is proportional to the Die 
should be determined from the test piece. However, for too small an h, these product of the dielectric constant and the § pow 
Constant c, is chosen in such a manner equations lose their validity. The limit va- loss angle. Wat 
that the three pressure curves ¢ equal f(s) ries between h, equal to a quarter of the Most assymetric groups such as hydroxyl, 
of the test pieces agree as much as pos- smallest width for short objects, and h, halogen, carboxyl, have dipoles. Hydro. | 
sible. From each of the values ¢ and ¢ of equal to a half of the smallest width for carbons, among them polyindene, polyiso- 
these curves, c, should be calculated with objects with definite expansions normal to _ butylene, polystyrene and polyethylene, do 
the assistance of the above-mentioned re- the direction of compression. not have dipoles and are good high fre. 
quency insulants. 
The dielectric constant and the power 
Hi h Frequenc Insulation factor are given in Table I Part A for Ric! 
g y some thermosetting plastics. There is no Rul 
. pronounced difference between the dif. Rul 
Foreign abstract, condensed from en surrounding molecules will not act the ferent chemical types. Obviously these B Cy 
article by William S. Penn, in Plostics (Lon- same way, and friction is set up between plastics are not suited to high frequency Cyc 
don), 1945, page 388, them, increasing in intensity with the insulation. Part B of Table I scans the Pol 
IN AN ELECTRIC FIELD, plastic molecules, frequency. The resultant heat and power whole field of plastics for insulating proper- Pol 
if they possess dipoles, will be rotated in losses are not desirable in insulation. How- ties at 60 and 10* cycles. Mineral-filled - 
the direction of the electric field and be- ever, if the molecule has no dipole, such phenolics are seen to yield better values 
come distorted. When the field no longer as that of polystyrene and polythene, high than wood-flour filled” types. Generally, 
acts, the molecules return to normal. The frequency currents do not affect it. The with increasing frequency the power factor 
of thermosetting materials decreases and 
that of thermoplastics increases. The 
Table I—Power Factor and Dielectric Constant of Plastics dielectric constant tends to drop with in 
elldiienaiaacandaiaenees eeapetiniaaealmameeanieipans canine is creasing frequency. Non-polar molecules § <¢,,, 
| , en have about the lowest dielectric constant. Di 
Power Factor Dielectric Constant | Product ‘The product of the dielectric constant and § Vo 
60 - — 108 60 ” — 108 td the power factor is also given. It is pro Dit 
A aid hen portional to the amount of heat developed Po 
: a So 
Phenol agg - “x ys vg S-12 48 4 5-8 THERMOSETTING HIGH FREQUENCY INSUL- B __ 
Formaldehyde Mineral 0 10- 0.10- 0.005- | _ : ANTS. Mineral-filled phenolics are inex: 
7 filler 030 0.15 0.10 | 5-20 4.5-20 4.5-20 pensive and have a high softening point. 
A | Phenol {Wood-floor 0.04- 0.035- They would not be suitable for ultra-high § 4s 
ed 0.15 0.10 48 67.5 frequency work, but unlike thermoplastics Bt 
Furfural (filler re er ae ~ are able to absorb a good deal of Bg, 
— Cellulose |0.039- 0.035- 0027-170. 64 63- 1eat. While the dielectric strength in the 
Caemethn Giles 0.10 0.055 0.039 875 875 7.75 series phenol—m-cresol—m-5-xylenol re nee 
Melamine Mineral 0.11-— e 9. mains the same, the power factor is re C21 
Formalde. tiller 0.165 11.5 duced from 0.012 to 0.0087 to 0.005. The “a 
oo —|— ———— ———|—— latter resin should provide a power factor # ,,) 
Polythene 0.0001 0.0001 | 2.3 2.3 0.00023 between 0.005 and 0.0001 when it is 
eae ew god Soe 2 . ~ pony td filled with mica. Such compositions at \ 
Stny elluiose / > an re Pe) ~ . e- ae 2 \e sty 
Nylon 0.0100 0.0220 | 3.2 5.6 0 O70 a ee a vo m 
B he sg ; i seus os — oe styrene and formaldehyde thermosetting B yy 
Phenolic (min. filler) 0.0250 0.005 5.5 5.0 0 02500 plastics should be produced with a lower " 
a pee 0.0250 0.0430 | 5.6 4.5 0.1935 power factor than Lar formaldehyde. 
ellulose butyrate 0.035 0.0300 7 4.7 
Acrylate types 0 ng 5 can 45 32 [ie TuHerMop.astic HicnH Frecuency IN ab 
Urea resins 0.080 0.0370 | 8.5 73 0.2890 SULANTS can be made partly thermosetting > 
Cellulose nitrate 0.106 0 087 7.0 6.2 0.5400 without any great loss in _ dielectne 
Phenolic (wood-flour filler)} 0.170 ...... 0.0700 | 8.5 6.3 0.4410 strength. Both polystyrene and polythent 
can be used for cables and moldings. Thet 
— . low softening point can also be modified 
able Il—Properties of Polystyrene : ,; 
ae = i a POLYSTYRENE’S properties are summarized 
Se a, a oe 2 5-2 6 in Table II. It is clear, yellows sl ghth F 
Power factor (60 to 10° cycles), very low temps. up to 152 deg. F. 0 .0002-0 .0004 on exposure to light, and can be obt _ : 
Power factor, 152 to 196 deg. F.... 7 aie 0.0009 in any color. This strong material is lard) S 
Dielectric strength, 0 005 in., volts per mill. ... 3,500 affected by acids or alkalis and its wate! N 
Dielectric strength, 0.125 in., volts per mill 500-700 absorbtion is nil. Higher degrees of pol} 
Heat distortion, deg. F ae 172-176 merization are desirable for better tough \ 
ager lin oa ft. Ib. per in. 0 a - ness. This plastic is used mainly in mold D 
Surface reer i ohm per sq. cm. 108 ings, because of its stiffness, but it : wre 
Volume resistivity, ohm per cu. cm. 10'7-100 at higher temperatures. Research is reins | P 
Softening point, deg. F.......... 190-230 directed to find a flexible polystyrene. ASO“ 
Si ae are) Malia Biba 1.540-1.070 the material can be made harder and 16 & 





softening point raised by incorporatinf 
A 
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Table > rapes ¢ of ooyraets H.T., Cerex Resin, and Penpnyress 





=" 
| 
| 
| 





Styramic H. T. Cerex Polystyrene 
ed A ae 1.38 1.07 1.05-1 .07 
Ixod notch impact, ft. Ib. perin.....) =. ..... 0.40 0.30-0.40 
Distortion temperature, deg. F. 236 212-230 168-176 
Dielectric strength, volt per ee ere 510 500-700 
Dielectric constant (60-10® cycles)... 2.62 2.74 2.5-2.6 
Power factor (60-10* cycles)........ 0.0002 0.0024 0 0001-0 0003 
Water absorption................. Nil Nil Nil 





























Table 1V—Fiexible High Frequency Insulants for Cables 
Dielectric Power 
Constant, Factor, 
10° cycles 10° cycles 
NE i 0t os basic alsa a banana Paameweee 2.42.7 0.002-0 .006 
Rubber-Polyisobutylene...................2005- 2.42.6 0.002-0 .005 
Rubber-Polyisobutylene-Polystyrene............. 2.3-2.5 0 .0008-0 .002 
Cyclized Rubber-Polyisobutylene................ 2.3-2.5 0.0005-0 .001 
Cyclized Rubber-Polyisobutylene-Polystyrene..... 2.3-2.5 0.0003-0.001 
PURVOEMVIGMG «5 oc icc e swans s nA Ere 2.2-2.4 0 .0002-0 .0005 
isi sacs cecareneasdeeminieraie wanes Xai ea a 0.0002-0 .0005 
Table V—Properties of Flexible Insulants 
Polyiso- Rubber, 
Polythene butylene vulcanized 
SN ii na naanitnven eens 0.92-0.95 0.91-0.95 1.0- | 3 
Dielectric strength volts per mill. 600-1 , 000 400-500 500-700 
Volume resistance, ohm per cu. cm....]} 10!7 10:6 10'%—10'* 
Dielectric constant (up to 108 cycles). .| 2.3 2.4 2.42.7 
Power factor (up to 10° cycles) . 0.0002-0.0005 0.0002-0.0005 0.004 
Softening point, deg. F.............. 20 -e—wrk SAW Heo 








divinyl! benzene during polymerization, 


hus producing a thermosetting compound. 


Styramic H. 'T. (PoLypICHLOROSTYRENE ) 
harder than polystyrene and has a higher 
softening point, Table III. The material 
can be used in boiling water. It is as easy 
to fabricate as the parent material, and 
self-extinguishing when ignited. 


Crerex Resins, in the same class as the 
styramic products, Table III have inter 
mediate power factors 0.005 and 0.0001. 


Hich Temperature Hicn FREQUENCY 
INsuLANTS are the silicone resins, used as 
varnishes and moldings. Power factor is 
about 0.0001, dielectric constant about 2.4 
to 2.6. Silicones may be used at 400 deg 
F. without appreciable change, and at even 


Thermoplastic 


“Electronic Heat-Sealing of Thermo- 

by M. R. Saslaw. Presented June 
5, 1945 at the Fabricating Division meeting, 
Soc is of the Plastics Industry, New York, 


Fror m 
plasti cs" 


. ' FLEXIBLE thermoplastic sheets can 


be permanently bonded by pressing two 
sheets together and holding at a definite 
pressure and temperature. This can be 


over a large area, or locally, or along 
4 ne, as in fabricating bags, pouches and 


and are liable to crack 


higher temperatures for short periods. 


FLEXIBLE Hich FREQUENCY INSULANTS 
FOR CABLES are usually perenne. Tables 
IV and V compare the different materials. 
Most of them have a low softening point 
after ageing. ‘They 
have generally been rejected for mechanical 
reasons, polythene being unsurpassed. 
Many grades of polythene of the same 
electrical properties are available for dif 
ferent processes. These are highly flexible 
and Izod impact tests have been tried up 
to 4.2 ft. Ib. without breaking the material. 


The dielectric properties of polyisobutilene 


and polythene are not affected by heat. 
The sharp softening point -of polythene, 
its inflammability and susceptibility to oxi 
lation, make for difficulties in fabrication 


Heat-Sealing 


garments. To make a good joint, the 
sealing surfaces should be pressed firmly 
together and heated to a temperature of 
275 to 300 deg. F., and the material 
should be cooled preferably to below 100 
deg. F. before the pressure is released. A 
complete cycle for bonding two sheets 
of vinylite each 0.004 in. thick may re- 
quire as long as five minutes, when con- 
ventional heating and cooling methods are 
used. The same effect can be obtained in 
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* dition, 


two or three seconds by using high 
frequency heating equipment. 
During electronic heating, high-fre 


quency current heats only the plastic ma- 
terial, which is in contact with the cold 
metal electrodes. Thus, part of the heat 
is conducted away, leaving only the join- 
ing surfaces at the desired temperature. 
This method is effective over a range of 
thicknesses from 0.002 to 0.040 inch. 

For satisfactory heat-sealing, the mate 
rial must, of course, be intrinsically capable 
of fusion under heat and pressure. In ad- 
mating surfaces must be clean. 
Pressure must be applied uniformly and in 
such a way that it does not cause the 
material to flow out or extrude too much. 
Seals made in one second or less are the 
most satisfactory, because the electrodes 
can remain cool enough in that time to 
conduct away excess heat from the plastic 
material. The rate at which heat is gen- 
erated, however, must be greater than the 
tate of cooling. In practice, an electronic 
generator of 1 kw. output can seal an 
area of about 4 to 8 sq. in. For thicknesses 
less than 0.04 in. or more than 0.020 in., 
the sealed area per kw. is respectively 
smaller or larger. 

In addition to considerations of area, 
the length of the seal must be taken into 
account. Thus, even if the area per kw. 
were within the required limits, a_ seal 
much longer than 60 in. would be diff 
cult to make, no matter how narrow. Also, 
from the standpoint of mechanical strength 
a seal wider than 3 or 4 times the thickness 
of the material has no value 

Voltages required for electronic 
sealing 
volts. 
be well 
yractice, 


heat 
range from 100 to several hundred 
Che two electrodes, therefore, must 
insulated from each other. In 
it is usually found convenient to 
sround one electrode and insulate the 
ther. The higher the frequency, the lower 
the voltage for the same heating effect. A 
frequency of 30 megacycles is usually high 
enough to make seals at a safe voltage; yet 
this is a low enough frequency to handle 
seals of practical size 


og0'D 


Design and Application 
Of Selsyn Motors 


From "Selsyn Design and Application’ by 
T. C. Johnson. Released for abstract July 
15, 1945 by the American Institute of Elec- 
trical Engineers. 


Presenting design and application funda- 
mentals as distinguished from a mathe 
matical analysis, the author classifies selsyn 
motors by size and accuracy as: (1) Power 
selsyns, (2) Instrument selsyns, (3) Indi 
cator and control selsyns. 

Basic selsyn systems are 
typical applications are described. ‘The 
characteristics, design and construction of 
selsyn motors are explained. The author 
indicates design modifications that can be 
made to fit special applications as well 
as possible selsyn and servo systems. Selsyn 
errors are discussed as are the problems of 
maintaining zero position. 


discussed and 


781 








DUSTI 


AND SOCIETIES 


STANDARDS — READER LETTERS — MEETINGS 


Proximity Fuze 


Second Only to the Atomic Bomb 


OF ALL THE “‘NOW-IT-CAN-BE-TOLD” 
pouring forth from 
dustry since V-J day, 
most effect 
secrets of the war. 


the atomic 


stories 
government and in 
two stand out as the 
ive weapons and the best kept 
The first, of course, is 
Not so dramatic, how 
ever, or so well publicized is the proximity 
fuze. Credited with large-scale destruction 
f buzz bombs, with saving the port of 
Antwerp for Allied use, with destroying 
the German air force during the Battle of 
the Bulge, the VT’ fuze—as it is desig 
nated officiaily—cannot claim even greater 
ichicvements because its use over land was 
prohibited by our Combined Chiefs of 
Staff until Oct. 24, 1944. Although our 
proximity fuzes were successfully produced 
in quantity in 1943, their use was per 
mitted only over water, where there was no 
possibility of recovery by the enemy. It 
was not until Germany started her buzz 
bomb ampaig m that VT fuzes were al 
lowed to be fired over land 


bomb. 


Early Need Felt 


The idea of proximity 
unique and was suggested independently 
by various persons long before 1940. Many 
plans for exploding shells in the vicinity 
of a target were submitted, but most were 
impracticable. Soon after the formation 
of the National Defense Research Commit- 
tee on June Rags representatives of 
NDRC led by Dr. James B. Conant and 
the Navy De Paeh ir Council for Re 
search, headed by Rear Admiral H. G. 
Bowen, began conferences to discuss anti- 
urcraft weapons for use by surface ships in 
warding off airplane attacks. At that time, 
the Army had already begun experimental 
investigations into the possibilities of radio- 
actuated proximity shells. Realizing the 
tremendous potentialities of such a weapon, 
our high command decided to coordinate 
the efforts of the Army and Navy, utilizing 
such research organizations as the NDRC, 
the Office of Scientific Research Develop 
ment, National Bureau of Standards and 
Johns Hopkins University. At that time it 
was decided arbitrarily to divide the work 
into two main categories: Rotated fuzes 
which are fired from cannon and non 
rotated fuzes used with bombs, rockets and 
mortars. Responsibility for development 


fuzes is not 
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of the non-rotated fuzes was given to the 
Army Ordnance Department; the Navy was 
placed in charge of rotated fuze develop 
ment. 

A large share of the credit for developing 
the Suse should go to a group known as 
“Section T.” Originally part of Division A 

of NDRC, this group started its research in 
August, 1940, and was transferred to 
OSRD in March, 1942. Section T’s re 
search program was begun by a contract 
with the Department of ‘Terrestrial Mag 
netism of the Carnegie Institution of 
Washington, headed by Dr. Merle A. 
Tuve, of early radar fame. When Section 





Dr. Merle A. Tuve (above), of the De- 
partment of Terrestrial Magnetism of 
the Carnegie Institution of Washing- 
ton, served as chairman of "Section 
T" and was responsible for the Navy 
development of V1 fuses. Dr. Tuve, of 
Breit-Tuve ionosphere fame, is out- 
standing in the field of electronics, 
and was one of the pioneers in pulse- 
ranging of the atmosphere. 


T, under Dr. Tuve’s direction, came under 
OSRD’s auspices in 1942, the work was 
continued under a new contract at the 
Applied Physics Laboratory of Johns Hop- 
kins University, at Silver Spring, Mary 
land. It was at this laboratory that 
Dr. Tuve’s group brought proximity fuze 
research for the Navy to its successful cul- 
mination. 

The Army, responsible for research on 
the non-rotating type of fuze, did its work 
chiefly at the Bureau of Standards in Wash 
ington and at the Aberdeen Proving 
Grounds. This phase of the work was 
under the direction of Dr. Alexander 
Ellett, of the University of Iowa, and 
Harry Diamond, Bureau of Standards. 


The Problem 


Ever since the invention of guns, artil- 
lery men have desired a time fuze which 
would explode shells over their targets, at 
a height which would give them maximum 
fragmentation effect on enemy personnel 
nage a in trenches, fox holes or lying flat 

the flat ground. Another fault in ordi- 
nary shells found by artillery men is the 
necessity for setting the time fuzes, which 
requires observations of bursts over the 
target for accuracy. This is one phase of 
the problem, the solution of which was 
ichieved by the VT fuze. 

Another side of the problem—Also ex- 
pected to be solved by the proximity fuze 
—was the unsatisfactory performance of 
fuzes then in nse on bombs, rockets and 
mortars. This is the type of missile which 
is expected to explode near the target. 
When an anti-aircraft gun for instance, 
started firing at enemy planes, the shell 
bursts warned the pilot and he imme 
diately began taking evasive action. ‘The 
need was seen, therefore, for a fuze which 
would explode the shell only when it was 
in lethal range of the plane. 

That the proximity fuze accomplished 
its two-fold objective is now history. Let 
us examine the mechanism which made 
this accomplishment possible 


What It Is and How It Works 


Essentially, the VT fuze is a rugged 
five-ttube radio sending and receiving sta- 
tion in the nose of a shell. Usually com 
pressed into a space no larger than a tea 
cup, the basic components of the fuze are: 

1) miniature vacuum tubes, the develop- 
ment of which constitutes the fuze’s chief 
contribution to peacetime electronics; (2) 
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a miniature battery to furnish electrical 
power; (3) safety devices to prevent oper- 
ation of the fuze until it has travelled a 
safe distance from the gun. All of these 
components must be extremely rugged, to 
withstand set-back forces that increase the 
weight of each part 20,000 to 30,000 times 
and at the same time withstand centrifugal 
forces resulting from being rotated at 
speeds of over 30,000 r.p.m. 

When the shell leaves the gun, an oscil 
lator generates a radio-frequency signal. 
This signal is continuous, not a short pulse 
as in radar. As the projectile approaches its 
target, the radio signal is reflected back. 
These incoming impulses interact with out- 
going impulses to create a “ripple pulse’, 
which is amplified by an audio-frequency 
amplifier. When the projectile comes 
within lethal range (usually 70 ft.) of the 
target this “ripple pulse” becomes powerful 
enough to actuate a thyratron tube which 
acts as an electronic switch. This releases 
the electrical energy stored in the charged 
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This drawing shows typical compo- 
nents of a VT-fuzed shell. 


idenser which, in turn, operates an elec- 
il detonator called a squib or booster. 
e blast from this booster, or auxiliary 
explosive charge, operates a standard elec- 
trical detonating fuze, which sets off the 
n explosive charge in the projeetile. 
Some models also contain a_ centrifu- 
ly-operated switch which acts to de- 
ite the shell if it has passed the target 
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These tiny tubes, hardly over an inch long, are some of the types that have 
been developed for use in the VT fuze. 


* ee 


Effect of a VT-fuzed shell exploding about 70 ft. above the ground. Objects 





and personnel which would otherwise be safe from the horizontal blast of an 
ordinary shell, are now in the path of the fragments. 


without coming close enough to function. 

In howitzer fire by artillery batteries on 
land, VT fuzed projectiles work in almost 
exactly the same way as in antiaircraft fire, 
except that they are detonated by im- 
pulses reflected from the ground. 


Source of Current 


One of the major problems that had to 
be solved was a suitable source of elec 
tricity. Although a small dry battery de 
veloped by the National Carbon Company 
proved acceptable, it had one major oper 
ational disadvantage: It deteriorated too 
rapidly in storage. An innovation in bat 
tery design was required. Not only was 
longer shell life necessary, but the service 
requirements, contemplating use of VT 
fuzes by the United States Army as well 
as by the British services, had broadened to 
such an extent that it became necessary to 
produce a smaller battery in order to per- 
mit adaptation of the fuze to small caliber 
guns. To meet these requirements, a “wet” 
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type of battery was designed. 

When a projectile is fired, the shock 
breaks a small glass vial filled with electro- 
lyte. Centrifugal force in the rotating 
projectile causes the liquid electrolyte to 
flow toward the outside of a cylindrical 
cell through a stack of thin, ring-shaped 
plates that are insulated from one another. 
Contact between the electrolyte and the 
plates causes current to flow. 

When the battery problem was appar- 
ently solved, a new difficulty arose. In 
many non-rotating projectile applications, 
low temperatures are encountered, and the 
electrolyte freezes. ‘This is especially true 
in Army applications, such as high-altitude 
bombing, mortar-fire, and aircraft rockets. 
To overcome this difficulty, a tiny wind- 
driven generator that rotates at speeds of 
more than 100,000 r.p.m. furnishes the 
electricity. The wind-driven generator is 
an Army-Bureau of Standards development, 
while the “wet” battery is a product of 
Navy-Johns Hopkins Research. 


Several different types of mercury 
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switches were developed, to prevent de 
tonation in or near the gun. In one such 
switch, the spin of the shell forces the 
mercury out of the electrical contact cham- 
ber through a porous diaphragm into a 
depression. This cuts the “short’’ between 
the center contact and the outside shell, 
so that an electrical cap can detonate the 
booster charge, which in turn sets off the 
main charge. The time of the delayed 
safety period is determined by the po 
rosity of the diaphragm and the rotating 
speed of the projectile. For howitzers an- 
other type of mercury switch was de- 
veloped, in which a cup forms. the con- 
tact chamber and acts as a porous dia- 
phragm. Altogether, twelve types of mer- 
cury switches were put into use. 


Safety Devices 


Supplementing the mercury switches, an 
additional safety factor was developed. 
This was the reed spin switch, in which a 
flexible metal reed in a plastic stopper is 
inserted in an insulated metal cylinder. 
The switch is held open by the centrifugal 
force of the spinning shell. It keeps the 
firing condenser discharged when the pro- 
jectile is at rest. 

'o prevent detonation at the muzzle, a 
mercury switch is opened by the spin of 
the projectile, as the gun is fired. An addi- 
tional safety factor is furnished by the 
reed spin switch, since it returns to po 
sition of contact as the spin décreases. By 





ORDNANCE RESEARCH WILL 
CONTINUE 


Continuing work by the armed forces on the 
further perfectiing of radio proximity fuzes, 
radar and similar war-born ‘'secret'’ weapons 
is virtually assured. The Naval Ordnance 
Laboratory at White Oak, Maryland, a 15 
million dollar plant to be completed early in 
1947, will probably be the ‘'key'’ to the Navy 
research p. ogram, according to a recent s!ate- 
ment by Rear Admiral George F. Hussey. 
Work on one of the two types of VT fuze, now 
being done by civilian research men, will be 
taken over by the White Oak staff, Admiral 
Hussey, assistant chief, Bureau of Naval 
Ordnance, testified before the House M ltary 
Affairs Committee. Captain W. G Sch ndler 
will be in command of the White Oak labora- 
tory, and Captain R. D. Bennett will direct 
the research. With the University of Mary- 
land's Glenn L. Martin College of Engineering 
and Aeronautical Sciences, this will be one of 
the world's largest centers of research in the 
fields of chysics and engineering. 

Indications are that the Army plans to con- 
tinue its research at the Bureau of Standards 
and various Army proving grounds. In addi- 
tion, the Bureau plans to study what peacetime 
uses can be derived from war inventions. 





this time, the mercury switch has started 
the electrical cap, so that a means of self- 
destruction for projectiles missing the tar 
get is furnished by the reed switch. An 
other safety device causes the shell to 
explode on impact with the ground. 


The Fuze in Action 


During the year 1943, 75 percent of the 
rounds fired by naval 5 in. guns were time- 
fuzed projectiles, and 25 percent were VT- 
fuzed. Of all the aircraft shot down during 


this period, 49 percent were credited t 
time fuzes, and 51 percent to VI’ fuzes 
[hese figures establish an advantage rati 
of 3.1 for VT fuzes, which is in agreemen 
with the value found by other methods 
Improvements in VT fuzes since ther 
have increased this advantage ratio. Accu 
rate shooting still is a limiting factor. 

\s it was stated previously, use of the 
VT fuze over land had not been per 
mitted. In the fall of 1944, however, our 
Air Force had achieved supremacy in the 
air, and it was decided to use VT fuzes 
against ground troops. Prisoner of war 
reports tell of Von Rundstedt’s consterna 
tion at their first use. That his calculations 
were completely upset is confirmed by his 
tory; the pushing of the Germany Army 
back into Germany after December, 1944, 
can be largely credited to the VT fuze. 


Immediate Applications 


Peacetime applications of the VI fuze 
are possible wherever small, rugged radio 
tubes are needed. According to Mr. Harry 
Diamond of the Bureau of Standards, a 
radio set the size of a match box is a 
definite possibility. With the aid of almost 
ill of the well-k:iown electronics manufac 
turers in the country, radio tubes a little 
over an inch long were developed. In 
mediate applications suggested are paln 
sized radio sets, hearing aids, radio sets for 
meteorological balloons, and m = constn 


tion work for dangerous explosive jobs 





German Aircraft Feature New Designs 


DerraiLs OF NEw German aircraft, uncov 
ered by Allied air experts, show interesting 
developments in jet propelled models. Al 
though related by series designation to 
the Ju-87 “Stuka” of the early war years, 
the new Ju-287 heavy jet-propelled bom 
ber bears little resemblance to its in 
famous predecessor. Recently revealed, 
this plane is of unusual interest because 
of its peculiar swept-forward wing, and 
because it was the world’s first heavy jet 
propelled bomber to fly. The advantages 
claimed for the 25-degree swept-forward 
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wing are both constructional and aerody- 
namic. A large continuous bomb bay 
could be fitted in forward of the wing, 
fairly close to the center of gravity. This 
also allows for the retraction of the novel 
landing-gear into the fuselage, just behind 
the bomb bay. 

Sketched below is the Horten 18, one 
of the largest “flying wing” long-range 
bomber designs planned by German en 
gineers before VE day, Specifications for 
this plane are: Wing area—1,780 sq.ft., 
vingspan—98.5 ft., fuel—30.000  Ib., 


bomb load—8,000 I\b., normal load 
weight—66,000 Ib., thrust—8,000 Ib. Pri 
pulsion was to have been by four jet units 
of either the Jumo 004 or BMW 003 
types. At the right is a striking photo 
graph of a wind-tunnel model of the 
Jaeger P-13, a revolutionary ram jet, all 
wing design found in Germany by U. S. 
experts. This model had been tested and 
1 prototype was under construction when 
the war ended. The pilot would occupy 


1 cockpit near the front air ducts. Max 


mum speed hoped for was 500 m.p.h 
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WASHINGTON NOTES 


[Impending Commerce Dept. Reorganiza- 
tion—Ever since the appointment of Henry 
A. Wallace as Secretary of Commerce, 
rumors of radical changes in the Com 
merce Department have been rife in 
Washington. These rumors have now ad 
vanced to the “official hint” stage. As yet, 
no definite action has been taken on any 
single policy; many promises are issuing 
forth from Mr. Wallace’s sanctorum. 

First concrete step toward convincing 
businessmen of Mr. Wallace’s good inten- 
tions was the appointment of Alfred 
Schindler, former sales manager of the 
Ralston Purina Co., St. Louis, as Under 
Secretary of Commerce. 

On the subject of postwar research, Mr. 
Schindler said that the Departments’ 
views were not clearly formulated yet, but 
that he felt that many research functions 
of various wartime government agencies 
were a “natural” for the Commerce De 
partment. His views seemed to conflict 
with those of Mr. Wallace’s known ad 
herents, who favor a central government 
research agency. Mr. Schindler placed 
rather heavy emphasis on helping the 
“small” businessman, an attitude which 
is reflected in the proposed reorganization 
plans of the Department. 


laking Over Wartime Functions—Part of 
the plan to enlarge the Commerce Depart 
ment seems to be incorporating the func 
tions of many wartime agencies which are 
m the way out. WPB, which is slated 
to wind up its affairs by Nov. 1, performed 
1 valuable service to business throughout 
the war by means of its Industry Advisory 
committees. ‘They served in an advisory 
ipacity and had no hand in direct policy 
leterminations. They were convened to 
lvise WPB on problems resulting from 
the issuance and revisions of WPB orders 
and changes or failure to meet established 
production schedules. In this capacity, 
they provided a channel for the exchang: 
of information between government and 
ndustry—one of the functions which the 
Commerce Dept. feels should prove simi 
arly useful in peacetime vears. The num 
of committees which would be in 
volved would be around 50, and would 
nclude such a group as the Steel Industr 
\dvisory Committee. 
Not so popular would be the rumored 
insfer of Maury Maverick’s Smaller War 
ints Corp. to the Commerce Dept 
itics of the Smaller War Plants organi 
zation point to its lack of concrete success 
luring the war period and especially to 
fiasco made of the “research func 
ions” theoretically part of the organiza 
n. It is further understood that such 
1 transfer would involve the chairman of 
Smaller War Plants Corp., Mr. Maverick, 
oming Assistant Secretary of Com 
rce, in charge of Small Business 
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Research Functions—A more useful trans 
in the opinion of many, would’be the 
nmerce Dept. taking over the func 
of the Office of Production Research 
Development. Working under the 


( 
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aegis of WPB, this efficient organization 
sponsored 284 research contracts with 
universities, research institutes and private 
companies. Every one of these projects 
resulted in a new material or process of 
immediate use to industry. It is felt that 
some specific investigations of this organi 
zation should be continued—especially 
those of the Metals and Minerals and 
Industrial Processes branches. Typical re 
searches of the Metals and Minerals branch 
have been: Investigations on increasing 
blast furnace capacity; a study of standard 
methods of spectrographic analysis; the 
development of a coated wire wound re 
sistor; the development of a method for 
fluroscopic inspection of metals; improve 
ment of the quality of magnesium alloy 
castings, particularly for aircraft; tests for 
classifying scrap metals. The Industrial 
Processes branch did successful research 
on: Metal milling; wood lamination; pro 
duction of waterproof materials; spot and 
flash welding; high-grade water repellants 
for wood; processes to increase wood re- 
sistance to molds, decay, and insects. 

It is felt that the functions of OPRD, 
SWPC and Industry Advisory Committees 
should not be lumped together into one 
group in the Commerce Dept. There is, 
however. a definite tendency in this direc- 
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New Patent Commissioner—Born in 
Chicago 42 years ago, Casper W. 
Ooms took his law degree at the Uni- 
versity of Chicago. Mr. Ooms was 
successively law clerk in the U. S. 
Circuit Court of Appeals and pat- 
ent attorney for the law firm of 
Williams, Bradbury, McCaleb and 
Hinkle. In 1938, he started his own 
patent law practice. Mr. Ooms lec- 
tured on patent law before the Chi- 
cago Bar Association, Yale University 
and John Marshall Law Schools. He 
has handled litigation in defense of 
patent suits for such corporations as 
Armour and Co., Bendix Aviation 


Corp. and Sears, Roebuck and Co. 
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tion within the Department, although 
Mr. Schindler expressed a desire to see 
research functions integrated with all acti 
vities of the Department. Apparently two 
trends of thought exist even inside the 
Department, and it remains for the future 
to show us which tendency becomes more 
important to Mr. Wallace. 


© e * 


Taking Stock of the Patent Situation 

Criticism of our patent system is not con 
fined to any exclusive group; in recent 
years, suggestions for revamping Our out- 
moded patent procedures have been pour- 
ing in from many industry organizations. 
\ resume of typical faults found with our 
present system was presented in a “guest 
editorial” which appeared in the Septem 
ber issue of PropucTt ENGINEERING, writ 
ten by Col. H. A. Toulmin, Jr., noted 
patent attorney. The late President Roose 
velt had appointed a National Patent 
Planning Commission, headed by Dr. 
Charles F. Kettering, to investigate patent 
procedures and make suggestions for 
changes. This body had issued three re- 
ports, but no efforts to act on _ these 
suggestions have been made. Last April, 
Secretary of Commerce Wallace appointed 
1 new committee to study our patent sys- 
tem, and to succeed the Patent Planning 
Commission. Members of the committee 
ire: Dr. Kettering, Attorney General Tom 
Clark, Dr. Vannevar Bush, Director of the 
Office of Scientific Research and Deveolp- 
nent, and William H. Davis, former 
Director of Economic Stabilization and 
low a patent attorney, who is chairman 


the committee. ‘The committee hopes 


to have a full report out by the erfd of 
this year 

Ihe Patent Survey Committee, as this 
group is known, has issued an agenda 
which it hopes to follow in its workings. 
Recommendations made, the agenda in 
structions state, are to be framed with a 
view to certain objectives. Some of these 
ue: To afford “a comprehensive public 
register of science as applied to useful 
arts”; to “open the door of opportunity 
for the introduction of inventions into 
public use to the end that effective pro 
tection is afforded to the true inventor, 
ind to the investor who backs a true 
inventor during the life of the patent and 
no longer.” 

Significantly, the agenda stresses the 
difference between the “true inventor” 
and the “spurious one.’’ Apparently the 
committee members are aware of the 
controversy which has arisen from recent 
court interpretations of the law, as to 
when an invention is actually something 
new, and when it is a routine product of 
industrial research. On this point, the 
agenda includes this question: Should 
Congress enact legislation defining the 
act of invention, enumerating — speciti 
factors to be considered as standard? 

Other points on the committee’s agenda 
include a study of all Supreme Court 
opinions rendered since 1930 in _ patent 
infringement cases, with a view to deter- 
mining what standard of invention 1s 
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now being applied by that court. In a 
recent decision, the Court tended to dis- 
tinguish betwen an act of “genius” and 
what it termed “the skill of the craft.” 


Future T rends?—Indicating the trend of 
the Commerce Department, the agenda’s 
instructions state that “true invention” 
will be encouraged but that there will 
be “diminished pressure” for the issue of 
patents covering merely “systematic appli- 
cation by such teams (organized research) 
of engineering knowledge or practical 
skill to special problems ‘i 

Che similarity of these views with those 
of the Kilgore-Pepper-Johnson bloc in 
Congress is to some minds, startling. 
Other headings marked for study in the 
agenda seem to confirm this tendency: 
Authorization of government intervention 
in patent litigation for the purpose of 
showing that claims in a suit are invalid 
or of narrower scope than asserted; au- 
thorization for the government to bring 


suit against a patent owner to obtain 
5 | . ° 
legal cancellation of ; patent for invalidity; 


authonization for 


any person intending to 
manufacture a bring sui 


ertain line to it 
1 patent owner for cancellation of 
1 patent, or interpretation of it in con 
nection with this intended manufacture. 
Other approaches indicated in the agenda 
vidently toward loosening the hold 
patent owners over a field of 


i 
patent operation. In other words, if pre- 


} } 
agalnst 


ire ¢ 


ot given 


ent tendencies are carried out, the way 
would be open for legal action to nullify 
idvantages of ownership of a group of 
patent mcern or operating unit. 


New. Patent Commissioner—Onec practical 


Chicago patent attorney. Mr. Ooms is 
well known in patent circles, and has 
irgued patent cases before the Supreme 
Court. Mr. Ooms favors the bill before 
Congress now which will make the life 
of a patent expire twenty years after its 
filing date. This would take care of those 
patents which are rendered practically use- 
less by interference litigation. Mr. Ooms 
examined the records of fifty cases of such 
litigation, and came up with the startling 
fact that the average earliest date of inven- 
tion was 9% years old at the time the cases 
were to be heard. 
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Hearings on Research Bills—Open_hear- 
ings on the five research bills before the 
Senate began Oct. 8, at a joint meeting of 
the Senate Military Affairs Commerce 
committees. Dr. Irving Langmuir, emi- 
nent G. E. scientist and Dr. Isaiah Bow- 
man, president of Johns Hopkins Univer- 
sity, were initial witnesses. Both expressed 
the need for continuing technical research, 
in view of such modern developments as 
the atomic bomb and electronically-con- 
trolled missiles. Both were in favor of 
in independent national research founda- 
tion, but were opposed to the provisions 
§ Kilgore bill which rests authority in a 
director appointed by the President. Dr 
Langmuir favored the Magnuson bill, 
which would allow the foundation to be 
trolled by a board of scientists. 
these 


Compromise—As_ was indicated in 


olumns last month, a compromise Kil- 
gore-Magnuson bill is on the way. At 
this writing, a copy of the rewritten 


of the Magnuson bill will finally be passed, 
although whose name the bill will bear 
is another matter. Undecided, also, was 
the question of an independent military 
research agency. The Byrd and May bills, 
which would authorize an independent 
agency for military research—although 
under different heads—were also sched 
uled for Senate hearings. An interview 
with Rep. Andrew J. May of Kentucky 
convinced the writer that Rep. May will 
conduct a stiff fight to prevent the lump 
ing of military research with other types 
of research in any overall Federal agency 


NASC Requires Marking of 
Aircraft Quality Steel at Mill 


PROVISIONS FOR MARKING of aircraft qual 
ity steels at the mills with the AN 
specification number and condition ar¢ 
being developed by the National Aircraft 
Standards Committee, in collaboration 
with the Working Committee of thé 
Army Navy Aeronautical Board and thé 
American Iron and Steel Institute, for 
nclusion in all aircraft quality steel speci 
fications—sheet, plate, strip, bar and tub 
ing. The new requirements replace th 
individual color-banding codes which th 
contractors applied in their own plants. 
In line with this development, a nee 
for special marking equipment has arisen 
Marking inks which penetrate grease an 
ire unaffected by mill scale are required 
I'he need for economical and satisfactor 
marking equipment has been long felt. | 
the past it has been necessary for tl 
ontractor to scrub off the greased coat 





step taken by Mr. Wallace in attempting Kilgore bill was not yet wailable, but vefore applying the various color-band 

to streamline the Patent Office was the Washington opinion has it that it will ombinations The steel is often stored 

appointment of new Patent Commis- pretty closely resemble the Magnuson many days before its quality is verified 

sioner, Casper W. Ooms, a 42-vear-old bill. = It now certain that some version AN specifications for steels only ar 
GLASS-CLOTH LAMINATE BODY ARMOR DEVELOPED BY SERVICES 

Bopy arMor—the first to be widely worn by fighting men since 


Cyanamid Co.; Bakelite XRS75, Bakelite Corp.; 


Selectron 5003, 











the Middle Ages—was recently revealed by the Army and Navy. 
Made of resin-impregnated glass-fiber fabric, the armor is in the 
form of thin, rigid sheets. Used by the Navy toward the end of 
the war, the Army never adopted it for combat purposes, even 
though plastic armor was both an Army and Navy development. 
[his material. known as Doron, was developed to stop shell frag- 
ments; it does not, and was never intended, to be a protection 
wainst sharp-nosed projectiles. 

Doron 
laminate 


is the class term for a particular kind of glass-cloth 
t 


tvpes, made for insulation or 
structural purposes, the glass-cloth used in Doron is woven in one 
direction only. Coupled with high resin contact, this « 


} } 
but low flexural 


Unlike conventional 
iuses high 
strength. Consequently, when a shell 
fragment strikes a sheet of Doron, the fibers will tend to enlon 
gate in the direction of the weave. The resin is used merely for 
the purpose of holding the layers of cloth together; it does not 
truly impregnate the 


tensile 


material, as in conventional laminates 


Samples of Doron, examined after being hit by fragments, show 
marked “peeling” of the outer layers 

The earliest resin used to bind the layers of cloth was Ethocel 
ethyl cellulose—a Dow Chemical Co. product. After much experi 


mentation, in which the Arthur D. Little Co. acted 
agency. four resins were accepted for use in Doron 
Thalid 526, Monsanto Chemical Co.: Laminac 4122R, 


is testing 
| he se are 


American 
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Pittsburgh Plate Glass Co. All of these materials are “contact” 
resins, of the polyester styrene or alkyd type. Although the exact 
composition of these resins is still restricted, it would appear from 
the foregoing description that they are polymers of a styrene- 
polybasic acid ester. Doron is molded at low pressures on high 
pressure equipment, with pressures from 200 to 300 Ib. per sq. in 
used 

The physical properties of Doron are not calculated to make 
this material suitable for high-strength structural application 
Attempts have been made, however, to build on “anti-flak” 
flooring for aircraft, consisting of two sheets of Doron, 
separated by thin aluminum beams. Physical properties of 
Doron are approximately as follows: tensile strength, 45-50,0( 
lb. per sq. in.; modulus of elasticity in tension, 2.5 x 10° Ib. pet 
sq. in.; flexural strength, 15,000 Ib. per sq. in.; specific gravity, 
ompressive strength, low, about 
strength, very low. 

Doron is a particular development which resulted from research 
on plastic armoring materials, carried out by both the Army and 
Navy. Another such development was the nylon Navy flight 
jacket, which was reported on in the October issue of Product 
Engineering. Doron was not put into wide use until the last 
days of the war, so that full reports of its efficacy are not yet 
available. It is known, however, that it was used at Okinawa by 
both the Navy and Marine Corps. 


7500 Ib. per sq. in.; shea! 
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being revised in this manner; requirements 
for uniform marking of aluminum and 
magnesium are being developed at present. 
Aluminum and magnesium sheet, plate, 
Strip, bar, tubing and extrusions have been 
more or less satisfactorily marked by the 
mills, since the problems of black sur- 
faces, mill scale and grease do not apply. 
Glen M. Aron, Northrop Aircraft, Inc., 
Northrop Field, Hawthorne, California, is 
chairman of the Western Division, Na 
tional Aircraft Standards Committee, 
which is a leading agency in this work. 


Jet Power Combined With 
Conventional Engine in Plane 


WORLD'S FIRST WARPLANE Combining jet 
propulsion with a conventional gasoline 
powered engine was announced by the 
Navy recently. Designed and built by the 
Ryan Aeronautical Co. at San Diego, Calif., 
the FR-1 Fireball, as the new plane is 
designated, is a small, sleek fighter with a 
propeller in its nose and a jet nozzle in the 
stern. The General Electric-designed 1-16 
thermal jet engine is located in the tail of 
the fuselage, giving the Fireball the ap 








pearance of a conventional single-engined 
fighter, but the in-line design of having the 
jet unit behind the 1350 hp. Wright 
Cyclone radial engine is not for deceptive 
purposes. Should one of its power plants 
be knocked out, the pilot can continue to 
fly without having to counteract the swing 
which follows the loss of one engine in 
standard twin engine aircraft. 

The maximum speed of the airplane 
with only the forward engine operating is 
320 miles per hour. With the jet alone, it 
is about twenty m.p.h., less at sea level. 
The short take-off, extremely high rate of 
climb and great maneuverability are due to 
a lighter wing loading than on most Navy 
fighter planes and on any Army fighter 
planes yet produced. The high economy 
of the radial engine gives the plane a 
range of 1,500 miles, longer than anything 
yet driven by jet. It cruises on its radial 
engine alone at 207 miles an hour. Ger 
man jets were reported to have had to re 
sort to gliding and soaring tactics to keep 
them in the air, even for short-range in 
terception, using their jets only for a few 
minutes of attack. The accompanying pic- 
tures show the plane with its tricycle land 


ing gear, and component parts. 
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INDUSTRY AND SOCIETIES 





MEETINGS 


Society for Experimental Stress Analysis- 
Annual meeting, Nov. 26-28, Hotel Astor, 


New York, N. Y. 


American Society of Mechanical Engineers 
-Annual meeting, Nov. 26-30, Hotel Penn 
sylvania, New York, N. Y 


Society of Automotive Engineers—Fucls 
ind Lubricants meeting, Nov. 6-7, Mayo 
Hotel, ‘Tulsa, Oklahoma. Air Transport 
Meeting, Dec. 3-5, Edgewater Beach Hotel, 
Chicago, Illinois. 


National Aircraft Standards Committee— 
Annual meeting, Nov. 15-16, Chicago 


American Standards Association—Annual 
meeting, Dec. Biltmore Hotel, N. Y 


National Association of Manufacturers— 
Annual convention, Dec. 5-7, Waldorf- 


Astoria Hotel, New York, N. Y. 


National Steam Specialty Club—Semi- 
innual meeting, Nov. 27-28, Hotel Com 
modore, New York, N. Y. 

Society of Naval Architects and Marine 
Engineers—Annual mecting, Nov. 15-16, 


Waldorf-Astoria Hotel, New York, N. Y. 


Porcelain Enamel Institute—Annual Forum, 
Nov. 28-30, Ohio State Univ., Columbus 











HNDUSTRY AND SOCIETIES 





Discussion and Comments 


Epitor’s Note: Following are a few of 
the comments that have been received in 
response to our October editorial. The 
majority opinion favors the establishment 
of a design division of A.S.M.E., rather 
than a separate designers’ society. It is 
worthy of note that this feeling is shared 
by those who are not members of A.S.M.E 


AVOID FORMING AN 
INDEPENDENT SOCIETY 


To the Editor: 

The editorial entitled “The American 
Society of Design Engineers”, which ap 
peared in the October number of Propuct 
ENGINEERING, leaves the impression, im- 
plied in the title itself, of favoring a sep- 
arate Society of Design Engineers. The 
American Society of Mechanical Engineers 
has appointed a committee, headed by 
J. F. Downie Smith, which is now con- 
sidering the feasibility of forming a Division 
of Machine Design within the A.S.M.E. 
It seems to me that vour editorial should 
have lent encouragement to this line of 
thought, at least until the committee took 
some definite action, rather than throwing 
the question open for general discussion. 

As far as the main thought expressed in 
your editorial is concerned, I agree that 
there is a real need for a Mechanical En 
gineering Design group or organization. I 


lo believe, however, that since A.S.M.E. 
has already made a real start in this direc 
tion and since A.S.M.E. is the natural 


parent of such a group, we of the design 
ing fraternity do everything pos 
sible to avoid the forming of an independ- 
‘nt organization of design engineers. 


G. B. (member of A.S.M.E.) 


Cu 
should 


Eprror’s Note: Sorry! We did not in- 
tend to have our editorial lend encourage 
ment to the organization of an independent 
society for designers. Our editorial in this 
issue makes that point clear and the letter 
by J. F. Downie Smith clarifies the whole 
situation. We heartily endorse G. B.'s 
sentiments 


A COMMON MEETING GROUND 


To the Editor: 


Allow me to express complete agreement 
with your October editorial. I feel that 
one of the principal things that contributed 
to our great national production during the 
war was the interchange of ideas. When a 
new item was to be produeed, the benefits 
of cooperation with other manufacturers 
were immediately felt. 

Although war work was non-competitive, 
I see no reason why the same process would 
not be feasible in peacetime, without dis- 
turbing our competitive system of produc- 
tion. I strongly feel that a design society 
or design division of an already established 
society would work wonders along the lines 
of exchanging useful information. 

One problem which 
solved 1s the 


would have to be 
wide difference in products 
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from Readers on Editorial for Design Engineers’ Society 


represented in such an organization. De 
signing sheet metal products is radically 
lifferent from designing punch presses, 
machine tools, knitting machines, or min 
Certain basic problems are 
the but beyond these a wide di 
vergence exists. One function of a design 
society would be to furnish a common 
meeting-ground for these different ideas. 
—W. P. Von BEHREN 
Vice President, 
Che Schwartzbaugh Mfg. Co. 


ing equipment 
same, 


TOO MANY SOCIETIES ALREADY 


To the Editor: 


I agree with the ideas expressed in your 
October editorial, to the extent that there 
is a need for an organization of design en 
I feel, however, that there are 
already too many engineering societies in 
existence, and that a design division in he 
A.S.M.E would meet the need without the 
organization of another society. 

—Marc Resek (member of A.S.M.E.) 

Chief Engineer, 
Perfection Stove Co. 


gineers 


A.S.M.E. MOST LOGICAL PARENT 


To the Editor: 

From the ideas set forth in your October 
editorial, I believe that an organization such 
is The American Society of Design Engi- 
neers would be of value to American manu 
facturers. Modern design and _ technical 
levelopments have greatly broadened the 
American production, 
thereby creating a need for the exchange of 


method of mass 
ideas and manufacturing experiences. 

My opinion is that the A.S.M.E. would 
be the most logical organization to parent 
ind manage a design engineers’ society 
—RosertT F. Dorreiu 
Chief Design Enginecr, 


Galvin Mfg. Corp 


DRAFTSMEN WOULD BE ELIGIBLE 


lo the Editor: 


I have discussed the thoughts expressed 
in your October editorial with various mem- 
bers of our engineering personnel, and it 
might interest you to know what their re- 
actions were. With no exceptions, they 
feel that an organization for design engi- 
neers and draftsmen is needed. Most of 
our men believe that this organization 
should be independent, or at least that 
membership in the A.S.M.E. should not 
be a prerequisite to membership in a 
designers’ organization, and that design 
draftsmen as well as design engineers should 
be eligible to join —H. J. BurnuaM 

Saco-Lowell Shops 


Epitor’s Note: Apparently Mr. Burnham 
is under the impression that draftsmen are 
not eligible to A.S.M.E. membership. 
Quoting from the by-laws of the A.S.M.E.: 
‘A Junior (member) shall be a graduate of 
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a school of engineering of accepted stand- 
ing or one who has equivalent attainments.’ 


ONE STRONG SOCIETY 


To the Editor: 


In my opinion, there should be one 
strong national engineering organization 
that would include the four founder so- 
cieties so that the individual engineer 
might have national representation, in the 
same sense as the members of the legal 
and medical professions. It follows, there 
fore, that an independent society of design 
engineers would not be desirable, since that 
would be a step toward decentralization, 
when it is a stronger, central organization 
that we need. An engineering society that 
will sponsor a design division would serve 
as an excellent medium for the exchange 
of ideas between engineering designers. The 
A.S.M.E. would be the logical organization 
to do the job. 

-L. C. CoLte (member of A.S.M.E 
H-P-M Engineering Div., 
The Hydraulic Mfg. Co 


IT HAS BEEN PRESENTED 


To the Fditor 


I feel that the interchange o is 
among design engineers would be of great 
nutual benefit. Whether a design division 
f the A.S.M.E. or an independent 
can achieve this objective is open to que 


tion. In any case, it seems to me that the 
A.S.M.E. should be the sponsoring socicty 
because its membership certainly comprises 
the talent which would be capable of pro 
moting such a In my opinion, th 

fore, the matter should be presented to the 


A.S.M.F 


Troup 
ad ‘} 


ichion by the society 


{member of A.S.M_E.) 


for pro 


K. E 


Ner 
pel 


WOULD FUNCTION BEST IN A.S.M.E. 
To the Editor 


I endorse in principle the idea that 
you have advanced in October edi 
torial, namely, that design executives or 
ganize as a separate group or as a division 
of an existing society. It appears to me that 
such an organization would function best 
within the framework of an existing so 
ciety, such as the A.S.M.E. The A.S.M.F 
has the type of membership upon whon 
such a group would have the greatest effect 

While on the subject of product design 
it may also be well to bear in mind that 


your 


the best design may be ruined in fabri 
cation, or processing may require radical 


changes in design. I suggest that any new 
designers’ group invite processing depart 
ment heads to its membership, with the 
foregoing views in mind —J. O. ALMEN 
Head, Mechanical Engineering Dept 
Research Laboratories Dis 
General Motors Cor] 
Nott A.S.M.LE machine 


shop practice division, which concerns itsel! 
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DESIGN DIVISION OF 
A.S.M.E. A NATURAL 


To the Editor: 


The suggestion, made in your October 
editorial, that an organization of design en- 
gineers be formed, is very interesting. There 
can be no doubt that the need for such a 
group exists, in view of the obvious ad- 
vantage of exchanging design information. 
Instead of such exchange being haphazard, 
as is the present situation, an ofhcial de- 
signers’ organization would furnish in- 
spiration for those of us who would other- 
wise be reluctant to express our design 
ideas publicly. I do not feel, however, that 
a separate designers’ society would accom- 
plish this goal as well as a design division 
of A.S.M.E., which seems the natural 
home of such a group, could do it. 

—V. E. D. (member of A.S.M_E.) 
Manager of Engineering 


NATIONAL REPRESENTATION 
THROUGH A.S.M.E. 


To the Editor: 


I am sure everyone concerned will agree 
that an organization of design engineers 
would be highly desirable. The mutual 
benefits to be derived from such a meet- 
ing of minds is obvious. I feel, however, 
that such a group should be formed as a 
division of A.S.M.E., rather than a separate 
society. In this way, designers would get 
national representation through the Engi- 
neers’ Council for Professional Develop- 
ment, a national body made up of the four 
great engineering societies. —H. W. 

Chief Engineer 


DESIGN SOCIETY 
WOULD INFLUENCE UNIVERSITIES 


To the Editor: 


In regard to the sentiments expressed in 
your October editorial, I feel that a society 
of design engineers is only a small step 
forward in the overall design engineering 
picture. 

In my opinion, the training of engineers 
for industrial design should be given more 
attention; too many of the universities have 
not recognized this problem. If a society 
can be formed which will not only give 
support to the engineers themselves, but 
will be strong enough to influence the uni- 
versities in their training of design engi- 
neers, well and good; if not, it will be just 
nother society. —Howarp F. Dott 

Victor Electric Products 


WHAT THE A.S.M.E. 
HAS DONE ABOUT IT 


lo the Editor: 


In Propuct ENGINEERING for October 
145, an editorial, signed by Mr. George F. 
Nordenholt, appeared. It might be of in- 
rest to the reader to review some of the 
cent developments in the A.S.M.E on 
sign activities. 
For several years there has been a move- 
nt in the Society trying to get a separate 
vision organized which would handle 
ther machine design or general design 
blems. Some opposition has been voiced 


because of the feeling in certain of the 
existing divisions that they could handle 
their own design problems. Recently, how- 
ever, the matter has been given further 
study by the officers of the Society and by 
the Committee for Professional Divisions. 
A meeting was held in Springfield, Mass., 
on September 14, of this year to discuss 
the possible formation of a Design Division 
in the A.S.M.E. This meeting was attended 
by Mr. Ernest Hartford, Executive Assist 
ant Secretary of the Society, Mr. John H. 
Sengstaken, chairman of the standing com 
mittee on Professional Divisions, and by a 
group of men interested in this subject. It 
was agreed, at that time, that those men 
should organize an executive committee of 
five members which would recommend to 
the Society that a separate group be formed 
in the A.S.M.E. to promote machine 
design activities. 

This committee has been formed, and 
in addition, a general committee has been 
created which will help the executive com- 
mittee in the acquisition and analysis of 
papers for presentation before local or 
national meetings. The executive commit 
tee has prepared a petition which has been 
submitted to the Society for further action. 
If the petition is acted upon favorably by 
the standing committee on Professional 
Divisions, there would then be created 
within the A.S.M.E a group devoted to the 
furtherance of machine design activities. 
If this group demonstrates sufficient 
strength then, at a suitable time, it could 
petition for divisional status. This seems 
to be a logical and welcome procedure. 

I agree with the general thought ex 
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pressed in Mr. Nordenholt’s editorial that 
the A.S.M.E. would be the logical place 
for such activities because of the intended 
broad scope of the Society. In my opinion, 
it would be undesirable, at this time, to 
create a new society. If there is sufficient 
interest in the subject to justify the ques 
tion of a new society, then there should 
obviously be sufficient interest to justify a 
separate division within the A.S.M.E. If 
it can be demonstrated that there is not 
sufficient interest to suppo.t a separate di- 
vision of the A.E.M.E., it is probable that 
there is not sufficient interest to support a 
separate society, unless the bars are lowered 
and the standard of admission to such a 
newer society were materially less than 
those required for admission to the 
A.S.M.E. I believe it would be an in- 
justice to mechanical engineers in this 
country if machine design activities were 
relegated to a position inferior to that of 
other branches of the profession. While it 
is true that many of the subjects which 
should be of interest to machine designers 
are handled by the A.S.M.E. in such 
fashion that they are unintelligible to the 
average machine designer or mechanical 
engineer engaged in machine design, this 
is not a valid reason for the pendulum to 
swing too far in the other direction. 

Summarizing this letter, I would make 
a strong plea that the activities of the 
A.S.M.E. in the promotion of machine 
design be supported by the readers of 
Propuct ENGINEERING. 


—J. F. Downe Smita 


United Shoe Machinery Corporation 





Record Growth of U.S. Industry 


EXPANSION OF AMERICAN INDUSTRY 
through the war years was the greatest in 
world history, with the country’s capacity 
to more industrial goods increased by 40 
percent and the production of raw mate- 
tials boosted more than 60 percent, the 
War Production board reported recently. 

More than 25 billion dollars were in- 
vested in new plants and equipment during 
the five years covered, but a good part of 
the increased capacity was created to make 
war goods which cannot be used in peace. 

Other highlights of the report showed 
that from 1940 through 1944: 

1. Production of steel ingots—the basic 
war material—went up 70 percent to a 
peak of 50 percent above that reached in 
the banner peacetime year of 1929. 

2. Total manhours in industry went up 
about 75 percent, resulting from a rise of 
40 percent in employment and a 20 per- 
cent extension in the work week. 

3. Profits rose about 350 percent before, 
and 120 percent after, taxes. Net worth of 
industry increased about one third and net 
working capital doubled. 

4. Smaller firms, on the whole, bettered 
their financial position “at least as much 
as larger businesses.” 

5. Average hourly wages and raw mate- 
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tial prices rose about 50 and 60 percent 
respectively—but the prices of manufac 
tured goods, civilian and military com 
bined, rose only about 20 percent. 

6. The rise in productivity was around 
25 percent and was responsible for about 
one third of the total output of finished 
goods as well as contributing to a decline 
of almost 25 percent in the cost of muni 
tions as the war continued. 

7. While most of the increase went 
into the war, the total output was so great 
that “in the aggregate” the civilian market 
was about as amply supplied in 1944 as in 
1939, though somewhat less well than in 
1941. 

8. Regional shifts in industry were less 
marked than had been expected. “Although 
the Pacific States made the most striking 
advance, the center of United States manu 
facturing has remained in the Northeastern 
and North Central States.” 

9. The wartime expansion is different 
from all cyclical growth in the past not 
only in bigness but because it started from 
a “good year” and not from a depression 
trough. 

10. “Most important” of the shifts run 
ning contrary to long-term trends was the 
extraordinary expansion of the metal work 
ing industries, “giving them a greater share 
of total employment and national product 
than ever before.” 
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Isolation of Combined Torsional 
And Translational Vibration 


MERHYLE F. SPOTTS 


Northwestern Technological Institute 


Derivation of equations for determining the frequency of free 
vibration for combined torsion and translation for each of the three 
coordinate planes of a machine supported at four corners by 
springs. Curves are given that eliminate considerable work in cal- 
culating the correct spring constants for the system. 


IN PROBLEMS dealing with the pro 
tection of foundations from the effects of 
vibrations caused by unbalanced rotating 
and mechanical 
equipment or, conversely, the protection of 
instruments and delicate equipment from 
the effects of 
periodic 


reciprocating masses in 


vibration caused by the 
displacement of floors, engineers 
are usually more interested in the period or 
frequency of the free vibrations than in 
actual displacements. 

‘The engineer aims to design the resiliertt 
members, upon which the equipment is to 
be mounted, to have a degree of stiffness 
such that any of the natural frequencies 
will be considerably less than the frequency 
of the imparted by the 

aac 


machine As a result large 
which char 


listurbing force 

amplitudes, 
icterize the motion if operation 
takes place at resonance, are not permitted 
to build up. 


Frequently, rocking torques hori 


and 
zontal components of forces are present 
and the mounts must be designed to resist 
horizontal as well as vertical forces. Thus 
supported at 
its four corners by steel springs or units 


made of resilient material such as cork or 


| 
1 
the machine shown in Fig. | 


rubber, can oscillate or be displaced linearly 
about or along any of he three coordinate 
axcs. 

In the 


that any 


following discussion it is assumed 
damping forces that may be 
present are small enough to be neglected so 
far as the value of the critical speeds are 
concerned. But some damping may be 
necessary to pass through the resonance 
points when bringing the equipment up to 
its operating speed. 

In the system of coordinates used, X 
and Y will represent axes in the horizontal 
plane and Z the vertical axis. The origin 
of the axes coincides with the center of 
gravity of the resiliently supported body 
when the body is at rest. 


Eguations OF MOTION FOR FREE VIBRA 
TION. In Fig. 2 is shown a body of weight 
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W supported by four springs of equal di- 
mensions and stiffness. When at rest the 
body assumes the position given by the 
dash lines, and its center of gravity is at a 
distance c above the points of spring at 
The springs are attached to the 
body at points that are symmetrical to the 
center of gravity 
the XY-planc 


plane, the 


tachments 


when viewed in plan or 
When viewed in the Z X 
springs are at a_ horizontal 


distance a from the center of gravity of 


the body 

When the body is vibrating, its position 
it any instant, so far as the ZX-plane is 
oncerned, is determined by the coordi 
nates x, z and angle @. For sufficienth 
small values of these coordinates, Fig. 2 
gives the movements of the upper ends of 
the springs at the instant considered. 


When the body is. performing free vibra 
tion it will be in equilibrium under the 
iction of the and inertia 
total vertical 
constant is equal to k |b. per in., 
the horizontal 


forces 
spring 
ind that 


spring 
Assume that the 


spring constant is equal to 
mk }b. per in., where m is the appropriate 
factor of proportionality The values of 
the spring forces acting on the body then 
re: 
Fi = 3k (s+40 (A 
F, = 4k (z — a 8) (B) 
Fy = 4mk (x —c 0 (C) 


From Newton’s law, mass times accelera 
tion is equal to the algebraic sum of the 
externally applied forces. The relation be 


eleration and the forces acting 





in the vertical and honzontal directions 
ire 
W & 
— —2(F,+ F.) = — kz (1 
g df? 
W d?x ; 
—, = — 4F3 = — mk (x — 8) 2) 
gd? 


Since Equation (1) contains only the 
coordinate z, the vertical motion is en- 
tirely unaffected by the horizontal transla- 


tion and the angular displacement. This 
equation has the solution 


lke » 8 yi ‘ 
i = A cos YF! iz B sin W é 


indicating that the natural circular fre- 
quency wn» for free vertical vibration is 


kg 
On = —*_ radians per sec., or 
= 
W 
1 .| ke : 
Tn - —— cycles per sec. (3) 
2n WW 


[he equation for the angular motion is 
found by taking moments about the center 
of gravity, where I, is the moment of 


inertia of the body about an axis through 


the center of gravity perpendicular to the 
paper 
26 
y — = 2F; (c — a0) + 2F +- a0) — 
dt? 
2F, (a + c@) + 2Fy (a — 8 D 


Substitution of the values for the forces, 
of the 
differential terms z and @, and substituting 


expanding, neglecting the product 


mass W/g times the square of the radius 
of gyration ry for I,, gives 


2mnk + ak) @ 0 (4) 
SOLUTION OI MorION. 
4) represent a system 
When vibrating 
fundamental modes, 
where Xm is the amplitude in the korizontal 


EQUATIONS OI 
Equations (2) and 
of two degrees of freedom 
in one of the two 


direction, 0m is the amplitude of angular 
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Fig. I—Resiliently supported bed- 
plate upon which a motor and belt- 
driven machine are mounted. 
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Fig. 2—Body undergoing vibration of combined translation and oscillation. 


tion about the Y-axis, and w is the 
ilar frequency in radians per sec. for 
motion, which consists of a combina- 


of translation and angu 


lar displace 
nt, it can be shown that the solutions 


i quations (2) and (4) can be taken as 


sin wtand @ Am SIN w t 


| dimensions of xm is inches, while 60m 
1 angle or a pure number. 


Substitution into Equations 


(2) and (4) 


s 


W 
(a ees | 
0 (£) 


snowt= 


#k) on | sinwt = 0 (F) 


hese equations can be true for all 
s of t only when both of the terms 

tained in the brackets are equal to zero. 
ng each of these terms equal to zero 
liminating x,, or @,, from the equa- 
gives 

{’2 

=~ By wt — (mP, + me + a*) X 


~ t+ mat = 0 


Dividing by the coefficient of the w* term 
substituting the natural circular fre- 
y wn from Equation (3) give 
a a a 
a (m + nS+5) w + “—* 
= 0 (5) 


his is a quadratic in w* 


tions 
ow) 1 m [ , i ) 
mS 2W*n m-—+m aie oa ee 
w*» be vy “y 
2 a 2 1 
m+m——+— —44m 6) 
“ys ty ly 


The two values for w* and the two values 


having the solu- 


mean that the 
motion, which consists of a combination of 


for w from Equation (6 


translation in the 
x-direction, can take place at two different 
frequencies. The higher frequency or faster 


angular motion and 


motion w, is found by use of the plus sign, 
and the lower frequency or slower motion 
w, is determined by use of the minus sign 
Note that at all times the frequency for 
rotational motion is expressed as a factor, 
‘4 } } 
which depends on the physical constants 
of the system, times the circular frequency 


wn for vertical motion. 


CONFIGURATION FOR LOWER AND UPPER 
Mopes. The configuration of the system 
for the upper and lower modes of motion 
is not the same. Since the motion is free 
vibration, the periods or frequencies are 
independent of the amplitudes of the 
motion. For motion in either the lower or 
upper mode the ratio of Xm to 4m remains 
unchanged. From Equations (E) and (F) 
the rations of the amplitudes are 


W 
... k/ (mi — -— .*) (Gi) 
] 


m g 
‘m W . 
xm =t{t— — ty aw? +e m k a“ ak) cmk (G2) 
Om g 


NuMERICAL EXAMPLE 1. What are the 
values of the natural frequency », the circu- 


) 
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lar frequency wa, and the ratios of th. 
amplitudes xm and 6, for the upper and 
lower modes of vibration in the system 
shown in Fig. 2, when the lateral stiffness 
of the springs is twice the vertical stiffness, 
that is, m equals 2; the ratio of height to 
radius of gyration, c/iy, is 0.8; and the 


ratio of width to radius of gyration, a/1 


: y 
is 1.2? 
Substitution in Equation (6) gives 
Upper mode, w*, = 4a”, = 4 ke/W 
Lower mode, w* = 0.72 w®, = 0.72 ke/H 


Substituting in either Equation (G,) or 
G,) gives 


' —_ = 

Upper mode, —_-=- fl 
Om 

: ty c 

Lower mode, —_ = — I 
6, Q 64 

he positive sign for the Xm/@m ratio in 


Equation (I) for the lower mode indicates 
that positive x is associated with positive @, 


or vice versa, and the configuration of the 


system is as shown in Fig. For the 
upper mode, Equation (H ye coordi 
nate is always positive while the other is 
ilways negative. Fig. 3 shows the con 
figuration when vibrating in th ppc 


mode. 


FREQUENCY Ratios rroM Curves. The 
frequency of the disturbing forces of 
moments may be either larger or smaller 


than the frequencies for free vibration de- 


pending on the constants of the system 
For the springs to be most effective, the 
natural frequency parallel to the disturb 


ince should be as small as possible. Also, 
natural 
h any of the 


none of the other frequencies 
should be in resonance wit 
disturbing forces or moment 
The natural circular frequency , for 
readily com 


free vertical vibration can be 
puted from Equation (3 But some labor 


is required to calculate the upper and | »wer 


modes of angular motion from Equation 


6). When one of these motions is in 





x 











FIG.3 | 





Fig. 3—Configuration for motion in 
upper mode. 
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resonance with the disturbing force it may 
be necessary to change the masses or their 
distribution, the points of attachment for 
the springs or the values of the spring 
constants. Usually considerable labor and 
ingenuity are necessary to obtain a satis 
factory combination of all the factors. 
To facilitate a solution, Figs. 4, 5 and 6 
give the ratio of the frequency for angular 
motion to the frequency of vertical motion, 
w,/W_ OT w/wn, for different values of a/Iy, 
c/iy and m. These curves show that the 
ratio for the upper mode w,/wn» is increased, 
and the ratio for the lower mode w,/wn is 
decreased, and the ratio c/iy is increased. 
Both w,/w, and w,/w, decrease as m de- 
creases. Increasing the ration a/iy increases 


the value of the w,/w, and w,/w, ratios. 
While the angular frequencies w, and #, 
have so far been considered in connection 
with the natural circular frequency wn» for 
free vertical vibration, yet the designer 
sometimes finds it possible to modify the 
absolute value of wa itself. Thus an increase 
in the spring supported weight W, or a 
decrease in the spring constant k will cause 
a decrease in wn». (See “Spring-Supported 
Mountings For Vibration Isolation”, 
Propuct ENGINEERING, July 1944, page 
441 for additional discussion ). 
NumericaL ExaMpLe 2. For the previ 
ously used values of m equals 2, c/i, equals 
0.8, and a/i, equals 1.2, let a periodic 
disturbing force in the vertical direction at 























































gs al 
v 
o 
3 
-7- 
> © 
y 
= 
7) 
in MS ad 
row 
= oo 
me m=z03 7 7 7] 
rT 
10 + + } + ee ee ee ee eee 
Frequency ratios for j=! 
a8 {4 > 
+—m= 72.0 fal 
pees — m=1.5 o 
“n 06 T 2 a or ae | ——_ E>m= 1.0 os 
| m=05| ® 
re = + + , = + 
| } T | | T m:03]7 ~ 
04) +—+ —_} ae SES EEE EE DE 
it I My | | } s 
: rr cl en es ae Ge ME | ’ ; m=z0.|---0 
0.2 | if | See | | |} i= 
0 0.1 0.2 03 04 0.5 0.6 0 0.8 0.9 1.0 
¢ FIG.4 
i 





a frequency of 200 cycles per min. be ap 
plied to the system. Assume also that the 
designer succeeds in making the natural 
frequency fn in the vertical direction equa 
to 100 cycles per min. without the use of 
springs that are excessively large and ex 
pensive and without the use of an exces 
sively heavy base plate. 

This degree of isolation may be satis 
factory, since only one-third of the disturb 
ing force will reach the foundation as 
shown by: 


1 1 , 
oa ~ 7200\2 _ 
(=) “a a) ms 


Reference to the curves of Fig. 5, or to 
Equation (6), shows that «,/@. equals 2, 
and w,/wn equals 0.85. Thus even though 
#, is sufficiently far removed from the dis 
turbing frequency, f, will be equal to 200 
cycles per min. and will be in resonance 
with the disturbing force at this frequency 
It is therefore not sufficient merely to 
isolate against the vertical motion, but all 
other possible modes of motion must be 
taken into account. 

The difficulty can be overcome by sev 
eral means. Suppose it is possible to use 
springs of a different type having a smaller 
value for m. For example, if m equals 0.3, 
then w,/w#, would equal 1.29, and f, would 
equal 129 cycles per min. and should be 
satisfactory. 

If it would be possible to attach the 
springs higher up and closer together and 
thus obtain smaller values for c/i, and a/i, 
the value of w, will also be reduced 





MoTION IN THE YZ-PiLaner. The body may, 
of course, vibrate in the YZ-plane in a man 
ner similar to the motion in the ZX-plane 
previously considered. Let the horizontal 





Fig. 4—Ratios of the frequency for 
angular motion to the frequency of 
vertical motion when a/iy equals |. 


Fig. 5—Ratios of the frequency for 
angular motion to the frequency of 
vertical motion when a/i, equals |.2. 


Fig. 6—Ratios of the frequency for 
angular motion to the frequency of 
vertical motion when a/i, equals |.4. 
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listance parallel to the Y-axis from the 
enter of gravity to the point of attach- 
nent for the springs be called b. Also let 
the spring constant for horizontal motion 
varallel to the Y-axis be called m,k, where 
n, is a constant and k, as previously used, 
ye the stiffness in the vertical direction. 

By a process analogous to that previously 
sed, it can be shown that the frequencies 
yt free vibration in the YZ-plane are 
ven by 


In Equation (7) iz is the radius or gyra 
tion of the body about the X-axis. The 
upper frequency w, is found by use of the 
plus sign, while the lower frequency «, is 
determined by the minus sign. 

Ihe curves of Figs. 4, 5, and 6 can also 
be used for the YZ-plane if one mentalls 
makes a change for a, 1 
ind m, respectively. 


and m, to b, 1 


y « 


TorsIONAL OscILLATION ABOUT VERTICAI 
Axis. There is one additional motion 
that the body supported on the springs 
may assume. This is a torsional oscillation 
about the vertical or Z-axis through the 
enter of gravity as shown in Fig. 7, which 
ilso shows the displacements and spring 
forces that are acting on the body. The 
constant for the springs in the direction in 
dicated is represented by m,k. Setting the 


inertia moment equal to the moment 
iused by the forces gives 
d6, 
I, => = — mek (a? + F) 
* df 
W . dO, 
7 eee ob(at - 2 = 
: 1", de +- mok(a? + )4, = 0 














Fig. 7—Displacement of body when oscillating about vertical axis. 


This equation represents harmonic mo 
tion having a circular frequency of 





Vm, (a? b \ 
a(a it 7) radians per sec. (9 





Wy = Wn - 


The six degrees of freedom, or six 
modes of motion, that the body may as 
sume have now been determined. They are 
the free vibrations having frequencies as 
given by the equations for wn, w,, w,, w 


w,, and a,. 


3° 


CENTER OF Gravity Mountinc. If the 
springs of the arrangement shown in Fig. 2 
are attached to the body at such height 
that the plane through the points of at 








| Upper trequency 
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tachment passes through the center of 
gravity of the body the foregoing equations 
will be simplified. With c equal to 0, 
Equations (2) and (4) give 


W dx 

dP + mkx = 0 (J) 
d*@ 

ly + ako = 0 (K) 


he translation in the x-direction # seen 
to be entirely free from torsional move 
ment, and to have a frequency of 
w,’ a = w, Vm radians per sec. (7) 
7) 
Ihe torsional movement is also inde 
pendent of the translation and has a fre 
quency of 
/ a > 
we’ = wy —, radians per sec. (8) 
ly 
Horizontal frequency »’, and _ torsional 
frequency w’, can thus be greater or less 
than the frequency of vertical motion as 


given by Equations (7) and (8) 
Moments OF INERTIA. The foregoing 


theory indicates that it is not only neces 
sary to know the weight and location of 
the center of gravity of the system, but 
also its moment of inertia about each of 
the three coordinate axes. ‘The weight and 
location of the center of gravity are easily 
determined, but determining the moment 
of inertia is more difficult 

If the equipment consists of concentrated 
weights occupying small bulk, the mass of 
each can be multiplied by the square of its 
distance to the center of gravity of the 
system to obtain the moment of inertia of 
each mass. This method is somewhat 
laborious and usually not too accurate. 

If the mass is a right rectangular prism 
of uniform density the moment of inertia 
can be easily found by calculation. Thus 
for an axis perpendicular to the paper 
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through the center of gravity, for the 
mass shown in Fig. 8 the moment of inertia 
can be shown to be 


W (a a ; 

I, = rm (2) , Ib. in. sec.? 
Dividing by the mass gives the value of 

the radius of gyration *, for this axis as 


2 2 


Taking the weight W in units of pounds, 
the acceleration of gravity g as 386 in. per 
sec.*, and length of sides in inches gives 
the dimensions of moment of inertia I as 
Ib. in sec?. The dimensions of radius of 
gyration i is, of course, inches. 

If the value of the moment of inertia 
cannot be conviently found by computation 
it can be experimentally determined by 


(10) 


(11) 
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Fig. 8—Dimensions of a body having 
the shape of a right rectangular prism 
and having uniform density. 


oscillating the body as a b 


ofa) 

a biflar pendulum 
is shown in Fig. 9. The angle of oscilla 
tion ¢ is assumed to be small as compared 
to the length | of the wires. Setting the 
inertia moment equal to the moment 
caused by the horizontal forces gives 

Pe Wrse Wrste 
ly - 
Y Wy yg 
I - U E, 


The period r is found by setting 


\ 


which 


| Wrs 
- 7 
i 
from 
Wrs7? 

] 12 

or =) _ 

RESULTANT MoMENT oF INERTIA. Some 
times the system to be isolated consists of 
a concrete or metal base plate on which 
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Fig. 9—Experimental method for finding moment of inertia by using bifilar 


pendulum principle. 


veral mechanical units are mounted as 
7 


shown in Fig The resultant moment of 


inertia or radius of gyration is then re 


quired The location of the center of 
gravity for the entire system is first deter 


mined, and the distance from this point 


to the center of gravity of each unit is then 
found. 


Where 

d = distance between the center of gravit) 
of the unit and the center of gravity 
of the whole system 

ie moment of inertia of a unit about an 
axis through the center of gravity of 
the whole system 

7, = moment of inertia of a unit about the 
axis through its own center of gravity 
from Eq 1ation (12). 
must be parallel to axis for the re- 

sultant moment of inertia /, 


the moment of inertia- I, of each unit 


The axis for J, 


ibout the resultant center of gravity, where 


W is the weight of the unit, is 


L=I,4 d? (13 


Ihe moment of inertia for the entire 
system about its own center 


of gravity is 
obtained by applying Equation (13) to 
each unit of the system and adding the 
results 
[his dis 


ission has not 


ncluded the de 


tailed design of the springs. In most de- 
signs these consist of helical steel springs, 


or blocks of rubber or cork 


Ders are proport 


[hese mem 
ioned by the application of 
the recognized 


1 
principies or 


formation on rubber 


lesign. In- 
ind steel is readily 
iture. But 


information published on design 


available in the liter there has 


} y ++] 
been little 


methods for cork 





Fast-Cutting Metal Alloy Uses No Tungsten 


\ SUPER-CUTTING metallic alloy which con 
tains no tungsten was developed in Ger 
many for war purposes, it is now revealed. 


I 


I'he new cutting material consists essen 


carbides 


titanium 
nickel. 
new material is 
prepared by Prof 
the Stevens 


tially of vanadium and 


bonded with metallic Information 
on the irticle 
Comstock of 
Institute of Technology, for 
the War Production Board. Prof. Com 
stock, who is director of the Institute’s 


powder metallurgy went to 


given in an 
Gregory 


laboratory, 


PRODUCT 


V-E day, acted as an 


vestigator for the 


Germany before 


I government-sponsored 
(echnical and Industrial Intelligence Com 


+ 


mittee to study German technological de 


iC 


velopments during the war. 


One ot 


O the 


the principal values of this alloy 
that it freed their 
limited supply of tungsten for other uses 
No tungsten is produced in Germany, and 
Hitler’s wat 


t Germans was 


machine depended for this 
essential metal in modern steels upon im 


portations 
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FLEXIBLE LIGHTWEIGHT HOSE 
Types and Construction 


R. W. PHILLIPS 


Director of Research Laboratory, The Weatherhead Company 


Seven types of hose are discussed; some uses of the various types of hose are stated; 
and tables containing the dimensions, working pressures and test requirements of hose 


are given. 


Another article by the same author, presenting methods of coupling hose 


and giving conclusions drawn from tests of hose assemblies, will appear in a forthcoming issue. 


THE general construction of lightweight 
hose consists of a tube, a layer or layers of 
reinforcement, often called “braid,” and a 
cover. The tube is usually made of Neo- 
rene GN or FR, Buna N, Thiokol, poly- 
inyl alcohol or some other synthetic. The 
reinforcement is cotton, steel or synthetic 
fiber. ‘he cover is Neoprene, although on 
me hose the outer layer may be Buna N 
cloth impregnated with either Buna N 
Neoprene. 


<0 


TuBeE Materiars. Prior to the war and 
up to 1941, Neoprene GN was used for 
ubes. This synthetic has coupling prop- 
erties most nearly like those of the rubber 
mpounds that had been used when rub- 
r was plentiful. Although Neoprene GN 
had a greater tendency to cold flow than 
ber, methods of counteracting cold flow 
developed without difficulty. Satis 
tory service was obtained from hose 
mblies for a temperature range of —35 
F. to +275 deg. F. Some hose would 
thstand a temperature of —50 deg. F., 
after oil aging. Most hose would fail at 
—40 deg. F. 
In 1941, because of a shortage of Neo 
ne, Buna N compounds having essen- 
y the same physical properties were 
tituted. These materials soon were 
overed to be less serviceable than Neo 
ie. They had not only a greater tend 
to cold flow but also another failing, 
t of cut growth. If a slight cut occurred 
ie tube in the process of attaching the 
igs, pulsations of pressure, when the 
was put into service, caused the cut 
row until the tube was cut through, 
the hose assembly failed by blistering 
one of the end fittings. Failures were 
imerous that the “impulse test” was 
loped to uncover weaknesses. 
he first Buna N compounds went into 
general service on aircraft early in 
By the time hose using this mate- 
was installed in quantity, most of the 
weather for that year was over. Early 
the winter of 1942, cold weather 
d failures of brake lines. Tests showed 


ta 


= 


that the Buna N tubes would crack at 
temperatures between —10 deg. F. and 
—35 deg. F. Such failures hampered avia- 
tion during the winter of 1942, especially 
along the ferry route to Alaska and in 
transport service in the northern United 
States and throughout Canada. 

Immediate steps were taken to develop 
compounds for hose that would not fail 
even at temperatures as low as —65 deg. 
F’., the iowest temperature which had been 
encountered on numerous occasions dur- 
ing the winter of 1942. Buna N com- 
pounds were available and by late 1943 a 
good many of the more serious problems 
contingent in developing them into satis 
factory compounds had been worked out. 

At present, some Neoprene mixtures also 
good to —65 deg. F., and some Buna N 
and Buna S$ mixtures, as well as the Buna 
N compounds, are being used in hose 
assemblies. 


REINFORCEMENT. At the beginning of the 
war, cotton, linen and steel were the mate- 
rials commonly used for reinforcement in 
hose. Linen was used in medium high 
pressure hose, but this use of linen had to 
be discontinued because of difficulty in 
obtaining it. 

Cotton, asbestos, wire and _ synthetic 
materials such as Fiber G, Fortisan, Cor 
dura and Nylon are now being used as re 
inforcement in hose. Glass fiber did not 
resist shock well; hence it was not used as 
a reinforcement for any hose liable to be 
subjected to shock. 


Cover. The scarcity of Neoprene led to 
the use of Buna N as a cover material. 
Buna N checks in ozone and sunlight. 
When the braid underneath the cover be 
comes exposed, the life of the hose is 
materially shortened. Present trends are 
toward using a Neoprene cover on hose 
regardless of the tube material. 


Types OF Hose. At least seven types of 
hose are being used commercially, namely: 


1. Low pressure. 
2. Fuel and coolant. 
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Medium pressure hydraulic. 
Medium high pressure hydraulic 
High pressure hydraulic. 

6. Flame resistant fuel or oil hose. 
Bullet sealing hose. 


WI a-ha WwW 


Low Pressure Hose. Low pressure hose, 
Fig. 1(A), consists of a Buna N tube, one 
layer of cotton braid and a Neoprene cover. 
It is designed to operate at pressures from 
around 100 Ib. sq. in. to as much as 500 
and 600 Ib. per sq. in. for the smallest 
sizes. See Table I for Army-Navy aero 
nautical specifications. Low pressure hose 
is used to carry fuel, oil, alcohol, water 
and air to various instruments in a plane. 
On some light craft and in industry, this 
type of hose has been used for brake lines, 
hydraulic pressure lines and fuel and oil 
lines. 

The present method of manufacturing 
long length, mandrel-made, low pressure 
hose makes use of a rubber mandrel. The 
rubber mandrel is inserted in the extruded 
tube. The tube and mandrel are then run 
through a vertical braider, which applies 
the reinforcement. The long _ lengths, 
usually 500 ft. or more, are covered with 
Neoprene by extrusion. A coating of lead 
is applied to the entire length of hos 
Ihe length is then coiled and placed in a 
curing oven. After being removed from 
the oven the lead is stripped from the hos 
ind the rubber mandrel is blown out with 
air. Usually the hose is cut into 50-ft 
lengths before the mandrel is removed. 


FurL aND Coortant Hose. Fuel and 
coolant hose, Fig. 1(B) has two cotton 
braids as the reinforcement, and Buna N 
tube and cover. The braids are loosel; 
woven to reduce the effort necessary to 
expand the hose when sliding it onto a 
nipple or fitting. Clamps are generally 
used on this type of hose. Often a short 
length of hose couples two pieces of tub 
ing together at a joint where flexibility is 
needed. Quantity of flow rather than pres 
sure is a controlling factor in the design 
of fuel and coolant hose, which accounts 
for the large sizes and low pressures. See 











Table I—Dimensions, Working Pressures and Test Requirements of 
Low Pressure Hose and of Fuel and Coolant Hose 


Outside diameter, in. 


Size 


min. 
ee a gb eaiaentais 
Low Pressure Hose* 

0.375 
3 0.437 
4 0.500 
a) 0 625 
8 0.781 
10 0 906 





Fuel and Coolant Hoset 


3 0.501 
4 0.562 
5 0.625 
6 0.688 
8 0.813 
10 0.938 
12 1.063 
16 1.313 
60 1.625 
24 1.875 
32 2.325 
40 2.875 
+8 3.375 


Max. working 
pressure, 


max. lb. per sq. in. 
0.422 500 
0.484 425 
0.547 300 
0.672 250 
0.844 175 
0.969 150 
0.562 200 
0.625 200 
0.688 200 
0.750 200 
0.875 175 
1.000 125 
1.125 125 
1.315 125 
1.750 100 
2 .000 100 
2.500 90 
3.000 75 
3.500 75 


* AN-H-29, + AN-ZZ-456a and AN-H-26 Army-Navy Aeronautical Specifications 


Proof test 
pressure, 
Ib. per sq. in. 


600 
500 
400 
300 
300 
300 


Min. burst 
pressure, 
lb. per sq. in. 





Min. bend 


radius, in 


2,000 2 
1,700 2 
1,250 . 
1,000 4 
750 6 
7 6 
800 2 3/4 
800 3 
800 > Lyz 
800 4 
700 4 1/2 
500 § 
500 6 1/2 
500 r 
400 8 1/2 
400 10 
350 i se 
300 15 
300 17 1/2 








Fig. |—Hose construction: (A) Low pressure; (B) fuel and coolant; and (C) medium pressure hydraulic. 


lable I. Recently a coolant hose of Neo 
prene has been developed to meet Army 
Navy aeronautical specification AN-H-26 


This means that in service planes one type 


of hose construction will be used for fue 
ind another type for coolant. 
Mepium Pressure Hyprauric Host 


When the war began there was no satis 


factory design of hydraulic hose with de 
tachable end fittings for operation — at 
medium pressures, that is, between 500 


ind 1,500 lb. per sq. in. Further to com 
plicate matters Buna N was introduced in 
place of Neoprene. Difficulty was encoun 
tered in the cutting of the tube About 
the time changes in design of the fittings 
had completely eliminated this difficulty, 
the hose began to fail as the result of its 
inability to be flexed at low temperatures 

\ new type of construction was impera 
tive. It consisted of three cotton braids 


over a synthetic tube, Fig. 1(C). Each 
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raid was impregnated with a dough lik 


rubber cement. ‘This hose had an additional 
advantage in that its outside diameter could 
than that of 


be held much more cJosely 
Replaceable 


synthetic covered material 
end fittings were developed for use with it, 
which permitted servicing in the field 


addition, the absence of a synthetic 


In 
mate 
rial on the outside of the hose, which had 
a tendency to get hard and resist flexing 
when cold, gave this hose the advantage of 
being much more flexible at low tempera 
tures and more flexible at room tempera 


tures than medium 


any previously-used 
pressure hose 

Medium divided into 
two groups, according to size, one of which 


is satisfactory for service at 1,500 lb. per 


pressure hose is 


sq. in. and the other at 1,000 Ib. per sq. in 
On planes, medium pressure hose carries 
hydraulic fluid to such devices as wing flap 
cylinders, brakes, cow] flaps, rudder con 


doors Table II con 
Army-Navy acronautical 
specifications for this class of hose 


bomb-bay 


TO) id 


tains data from 


Mepium Hicu Pressure HyprRavti 
Hose. At the beginning of the war m 
dium high pressure hose, like medium 


pressure hose, had to be developed. The 
substitution of a linen braid for one cot! 
braid in a two-cotton braid medium pr 
sure hose vielded hose that would stand 
pressures up to 1,000 instead of 800 

per in., the 


sq but increase in strength 
was not enough 

Shortly after the development of t! 
three-braid high 


cotton 


cotton hose, a medium 


pressure hose consisting of two 
braids and a wire braid between them was 
developed to accommodate detachable end 
fittings, Fig. 2(A). This hose also met the 
pressure requirements desired from a 1 

Sizes 6 and 


smaller safely withstand working pressures 


dium high pressure hose 
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up to 3,000 Ib. per sq. in. Sizes 8 to 12 
are satisfactory for 1,500 lb. per sq. in. 
See Table II for proof test pressures and 
minimum bursting pressures. 

Medium high pressure hydraulic hose is 
ised for the same service as medium pres- 
sure hose. It has the advantage of being 
capable of use at higher pressures. Since 
medium high pressure hose weighs less 
per foot than high pressure hose it is used 
instead of the latter for many purposes 
where weight saving is necessary. 


Hicu Pressure Hose. The high pressure 


hose consists of a synthetic tube, two 
layers of wire braid, and a synthetic cover, 
Fig. 2(B). This hose in sizes up to and 
including size 10 is suitable for pressure 
systems of 3,000 Ib. per sq. in. Sizes 12 
and 16 are satisfactory for 1,500 Ib. per 
sq. in. systems. This hose is equipped with 
factory-attached ends. In addition to its 
other properties, Table II, this hose has 
good fire resistance. 

The most recent development is a high 
pressure hose in sizes 8, 10 and 12 suitable 
for use with re-usable fittings. This hose, 
Fig. 2(C), has a braided cover that con 


sists of a layer of cotton braid impreg- 
nated with rubber cement. 


FLaME Resistant Hose. This consists of 
a Buna N tube, which is resistant to aro 
matic gasoline; two layers of reinforcement, 
one of cotton and one of asbestos; and a 
Neoprene cover, Fig. 3(A). In accordance 
with Army-Navy aeronautical specifications, 
the hose withstands an open flame having 
a temperature of 2,000 deg. F. for five 
minutes without leakage. It is used for 
fuel and oil lines, forward of the firewall in 
planes, and is a low pressure hose. The 





Table Il—Dimensions, Working Pressures; and Test Requirements 
of Medium, Medium-High, and High Pressure Hydraulic Hose 
































Working Proof test Min. burst Tensile Min. 
Outside pressure, pressure, pressure, strength, Cubic bend 
; diameter, in. Ib. per Ib. per Ib. per Ib. per expansion, radius, 
Size min. max. sq. In sq. In. sq. In. sq. In. c. ¢. per in. in. 
Medium Pressure* at 1,000 Ib. per sq. in. 
3 0.484 0.515 1,500 3,750 7,500 300 0.100 3 1/4 
4 0.515 0.553 1,500 3,250 6,500 450 0.150 3 1/4 
5 0.518 0.616 1,500 2,875 5,750 600 0.270 31/2 
6 0.671 0.726 1,500 2,500 5 ,000 625 0.400 4 1/4 
8 0.765 0.812 1,000 1 Re 4,250 500 0.600 5 
10 0.915 0.969 1,000 1,875 3,750 500 1.000 6 
12 1.071 1.125 1,000 1,625 3,250 500 7 
Medium-High Pressuret at 1,000 lb. per sq. in. 
4 0.484 0.523 3 ,000 6,000 12,000 500 0.06 3 1/4 
5 0.540 0.586 3 ,000 5 ,000 10.000 500 0.08 3 1/2 
6 0.650 0.678 3 ,000 5 ,000 10 ,000 500 4 1/4 
8 0.743 0.789 1,500 4,500 9,000 1,000 5 
10 0.897 0.945 1,500 3,750 7,500 1,000 6 
12 1.055 1.101 1,500 3,500 7,000 1,000 7 
High Pressuret at 2,500 lb. per sq. in. 
0.625 0.656 3,000 7,500 15 ,000 750 0.0092 3 1/4 
. 0.656 0.718 3 ,000 7,500 15,000 1,000 0.0092 3 5/8 
5 0.781 0.844 3,000 7,500 15 ,000 1,500 0.0092 4 1/4 
6 0.843 0.906 3,000 6,000 12,000 2,000 0.0092 41/2 
8 0.968 1.031 3 ,000 6,000 12,000 2,000 nae 5 3/16 
10 1.094 1.156 3,000 5 ,000 10,000 2,000 § 7/8 
12 1.281 1.344 1,500 4,500 9,000 2,000 6 3/4 
16 1.547 1.641 1,500 4,000 8 ,000 2,000 8 
H. P. with Detachable Fittings 
0.765 0.821 3 ,000 7,500 12,000 | re 5 3/16 
10 0.915 0.969 3 ,000 6,000 12,000 irre 5 7/8 
12 1.071 1.125 3,000 6,000 10,000 | ee 6 3/4 





*AN-H-6, tAN-H-24a, {AN-H-28 Army-Navy Aeronautical Specifications 
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Fig. 2—Hose construction: (A) Medium high pressure hydraulic; (B) high pressure 
hydraulic with synthetic cover; (C) high pressure hydraulic with braided cover. 
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Table IlI—Fiame Resistant Hose, Army Air Forces Specification 26597 





Outside Working 











Proof test Min. burst Tensile 
diameter, in. pressure, pressure, pressure, strength, Min. bend 
Size min. max. lb. per sq. in. lb. per sq. in. Ib. per sq. in. lb. per sq. in. radius, in. 
3 0.562 0.656 550 1,100 2,200 350 3 
+ 0.625 0.718 500 1,000 2,000 425 3 1/2 
5 0.718 0.812 450 900 1,800 450 3 3/4 
6 0.781 0.875 400 800 1,600 550 4 1/4 
8 0.937 1.031 300 600 1,200 650 5 
10 1.062 1.156 250 500 1,000 750 5 3/4 
12 1.187 1.281 200 400 800 800 6 1/2 
16 1.439 | 150 300 600 800 7 1/2 
20 1.687 1.812 125 250 500 800 9 
24 1.968 2.093 100 200 400 800 10 
32 2.468 2.593 90 175 350 800 12 3/4 








(A) 








Fig. 3—Hose construction: (A) Flame resistant; (B) bullet sealing. 


operating pressures range from about 175 
in the larger sizes to approximately 500 Ib. 
per sq. in. in the smaller sizes. Table III 
gives data pertinent to this type of hose. 


Butvet Searinc Hose. An entirely differ- 
ent type of hose is bullet sealing hose. The 


development of this type resulted in a 
hose that consists of a thick synthetic tube 
covered by a rayon braid and a synthetic 
cover, Fig. 3(B). When the braid is 
broken by a bullet, the thick synthetic tube 
inside the braid has a tendency to fill up 
the hole, thereby either reducing the flow 


outward to seepage or stopping it alto- 
gether. The hose has some fire resistance 
and is used to carry gasoline. 

TOLERANCES IN Hose MANvuFACTURE. 
Making hose of uniform size is a major 
problem of the hose manufacturer. Varia 
tions in size of hose by as much as 1/10 in. 
are not uncommon. These variations are 
large in comparison with the tolerances 
that can be maintained on metal parts, and 
are a constant source of trouble in the 
development of hose couplings and assem- 
blies. 

Non-homogeneity of tube materials is 
another variation encountered by the hose 
manufacturer. Variations of material, espe- 
cially in the Buna N compounds, have been 
so great, at times, as to cause erratic be 
havior of end fittings only one foot apart 
on a piece of hose. 

Rubber and rubber compounds, unlike 
the contacting metals in fittings, are sub- 
ject to cold flow and cut growth, which 
are other troubles to perplex the designer 
and builder of hose assemblies. The fore- 
going difficulties and others will be dis- 
cussed further in a forthcoming article, 
where hose fittings and the behavior of 
hose assemblies will be treated. 





Fungus-Resistant Cloth Made From Cotton 


FAILING TO ROT after being buried under 
the soil for six months, a modified cotton 
cloth has been developed in the Southern 
Regional Research Laboratory of the U. S. 
Department of Agriculture. Ordinary cot- 
ton would decompose in a week, under 
these conditions. This material is a par- 
tially acetylated cotton, which is some- 
what related to rayon. 

The new material has the strength and 
appearance of ordinary cotton, but it has 
the ability to resist the attack of rot 
producing microorganisms and to resist 


mildew. In contrast with many pre- 


798 


servative finishes on cotton, the treatment 
does not produce discoloration. The 
treated fabric is odorless and is not sticky. 
It can be used in food sacks because the 
fabric is not poisonous. 

To test the rot resistance of the material 
some of the treated cloth and thread 
were buried in the ground and in especially 
prepared beds teeming with microorgan- 
isms of the kind that would have rotted 
ordinary cotton within a week. After six 
months they had lost very little strength. 
Sandbags made of acetylated cloth, sewed 
with similarly treated thread, and piled 


outdoors on the ground, were still intact 
after two years. 

This modified cotton should be satis- 
factory for making clothing that will not 
mildew, tents and awnings that will not 
rot in damp climates, and fish nets that 
can be stored wet. It is also promising 
for use in making bags for fruits and 
vegetables. 

Information as to the mechanical prop- 
erties of this material is not available. 
these properties are suitable, an insulati 
material might result from impregnati 


If 
o 
g 

ig 

the cloth with various resins. 
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Heald Machine Co. and Hunt-Spiller Corp. 
Fig. | —A multiple-spindle, twin-head precision boring machine. The castings of both spindle heads, the 
bridge and the casting of the work support are Minvar, a low expansion alloy. The Minvar spindle head 
keeps to a minimum the amounts the spindles will separate radially upon being heated by friction or cut- 
ting oil. The Minvar bridge reduces separation by expansion between the spindle heads. The distance 


between the spindle heads is important because the work support indexes from alignment with the front 
spindle head to alignment with the rear spindle head. 


Low Expansion High Nickel Alloy 
For Precision Parts 


F. G. SEFING and D. A. NEMSER 


Development and Research Division, The International Nickel Company 


The engineering properties of a casting alloy having low thermal expansion and 
the factors to be considered in using this alloy in precision machines and equip- 


ment are discussed. Curves showing mean coefficients of expansion are included. 


PAST TEN YEARS pre 
n equipment has been made of metals 
ng low coefficients of 
ion. For example, 


thermal ex 
the spindle hous- 
f precision drilling, boring and grind 
nachines are made to advantage from 
expansion alloy. Scientific instru 
ts, gages and measuring devices, molds 
lies, valves, and special jigs and fix 
are other examples. The high nickel 

“Minvar,” the new tradename of 
International Nickel Company for the 


product formerly called “Invar Cast Iron,” 
has a low coefficient of expansion. It has 
also gall vibration damping 
capacity, the machinability of graphitic 
cast iron, and good corrosion resistance 

The desired chemical composition of 
Minvar in percents are 2.40 maximum total 
C, 1.0-2.0 Si, 0.50 maximum Mn, 34.0 
36.0 Ni, 0.10 maximum Cr, and the rest 
Fe. Total carbon exceeding 2.40 percent 
causes an open-grained structure and a 
reduction in strength. The silicon is ad 


resistance, 


puCT ENGINEERING — NoveMBeER, 1945 


justed to the section thickness in the same 
manner as for similar sections of gray 
iron. The manganese gives adequate con 
trol of the sulphur normally present in 
the ferrous metals. The chromium should 
be held to a maximum of 0.10 percent 
to avoid an increase in the coefficient of 
expansion. 

The nickel content should be within 
the limits of 34 and 36 percent. The 
curves of Fig. 2(B) show that nickel con 
tent outside these limits gives increases 
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Hunt-Spiller Cort 
Fig. 21a Line diagram comparing average coefficients of expansion of Minvar with cast iron. (B) Curves showing 
the influer¢e of nickel content on the mean coefficients of expansion over four ranges of temperature. The nickel 
content ne -gmally is kept between 34 and 36 per cent. Fig. 3—Photomicrograph of Minvar showing graphite disper- 
sion in Minvar similar to that in gray iron. 100 magnification. 








a 
‘ cate castings of Minvar can be made a 
a, Table |—Mechanical Properties of Minvar readily as gray iron castings and with no 
i more difficulties in the foundry, provide 
Tensile sredlch MIRE a ofocc 265 areal tb rs dina sit ioreaes Soa eRe wlorotiOl 20,000 to 25,000 the usual precautions in handling special 
Componnmeveneremgim, 1B. per 0g. IM... 2. 20... c cece cece ec ecsccsenes 80,000 to 100,000 alloys are observed. 
Torsional st: sgozth, SEE ico x Sees glera aia ci iand oteecok wera 30,000 to 35,000 The raw materials for the foundry 
Torsional mePulus, Ib. per sq. in............. 2.0 eee eee. ‘oid venankexnaee 4,500,000 the usual gray iron scrap, pig iron and 
Modulus cs (stiffness) at 25 percent of tensile strength. Sar colsiataie Se 10,500,000 steel scrap, plus sufficient nickel to yield 
Tranaverse § jonah ( (2) the specified chemical composition. Melt 
Load, D oT ECT RSS ee ACER SOO Sr rc RO ners ee me ES 1,800 to 2,000 ing is done, generally and preferably, in 
Deflectif§ eat atin hist desc sc es Fares ee iersv Sates et fate ates Guay s-e sa okeeue arc lecotnee a Sibi oO 0.6to0.9 an electric or air furnace. Small quantities 






are melted in a crucible furmace. The 


Resistance t4 - 
; alloy can be made in the cupola, provid 


Vibration d 


galling and wear. 
iping ee 


. High (similar to gray iron) 
.High (similar to gray iron) 





Endurance l¢ 


- - per sq. 
Hardness, Bi 


Toughness a impact, ft. lb. (?) 
Pattern shrif kage, in. per ft... 
Machinabili 


9,900 


ee ee ne ee 100 to 125 


case ee 
(apes eee 3/16 


cds Alec Excellent 





() Sanduolt A.S.T.M. “Type B” bar. 


(2) Arbitrati«: 1 bar unnotched, struck 3 in. above supports. 


(°) 25 to 35 &. Jb. for gray iron. 





in the expansion coefhcients. The in 


fluence of the usual impurities, sulphur 
and phosphwrus, are inconsequential in the 
ranges of (1.04-0.12 percent sulphur and 
0.05-0.20 percent phosphorus. 

The microstructure of 


ilar to gray 


Minvar is sim 
iron in that graphite flakes 
are dispersed through it, as shown in Fig. 
3. This giv gall resistance and 
vibration dimping capacity comparable to 
gray iron, fer finely dispersed graphite is 
regarded as one of the inhibitors to 
wear and to: seizure of metal-to-metal bear- 
ing parts, fuch as tool 
spindle hosisings instrument 
Although si can be 


es Muinvar 


best 

machine ways, 
ways. 
increased by 


and 
ength 
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more and larger particles of hard carbide, 
machinability is impaired. 

Tables I and II list mechanical and 
physical properties of Minvar. Minvar has 
a lower coefficient of expansion and 
greater toughness than gray iron. These 
superior properties combined with equal 
resistance to galling, vibration 
capacity, stiffness and 
strength, 
iron for precision parts. 

Minvar is utilized in 
only. 


damping 
compressive 


the cast form 


age when Minvar is cast. Large and intri 
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make Minvar superior to gray 


Since pattern shrinkage is 3/16 in. 
per foot, it may be necessary to adjust pat- 
terns made for gray iron for greater shrink- 


ing the final carbon content is held within 
the required limits. The machinability of 
Minvar is about the same as that of gray 
iron of 200 Brinell 


hardness. Scraping, 





Table vere eincaimeee of Minvar 





Specific gravity 
Density, lb. per cu. in 


Melting point 


Mean coefficient of expansion of 
Minvar having 35 percent nickel 


Temperature Millionths 
range, per 
deg. F. deg. F. 
50-125 2.18 
50-200 2.24 
50-300 2.40 
50-400 FA be 
Thermal conductivity, cal. per 
c.c. per sec. per deg. C..... 0.094 
Electrical resistivity, micro- 


CUENG DEE CEs occ ceccsces 


160-170 
about 70 per 
cent of gray 
iron 


Magnetic response 
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Fig. 4—Dies of Minvar used in the production of paper plates. The low expansion alloy 


does not warp when heated by the self-contained resistance coils. 


Discoloration of 


the paper product also is prevented by the corrosion resistant property of the alloy. 
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vratt and Whitney 


Fig. 5—An electrolimit gage housed in a Minvar casting. Variations of 0.0001 in. in 
the thickness of the sheet passing between the rollers are magnified and recorded. 


teaming and other fine finishing opera- 
tions can be done readily. 

Since Minvar castings are used primarily 
where dimensional stability is wanted, an- 
nealing to remove the strains resulting 
‘rom ¢asting and rough machining is de- 

ible. Stress relief annealing at 1,100 

1,200 deg. F. for one hr. per in. of 

ckness, followed by cooling in the fur- 

is recommended for optimum di 
usional stability. 

\lthough Minvar is austenitic, it has 

it 70 percent of the magnetic re 

ise of gray iron at room temperatures. 
(us is sigmficaut to the final product as 
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well as in its fabrication. For example, 
when a casting of Minvar is supported for 
machining by a magnetic chuck, the hold. 
ing force will be only about 70 percent 
of that for gray iron. 

The linear coefficient of expansion of 
Minvar of 2.2X10° in. per in. per deg. 
F. is about one-third that of cast iron 
(6.3X10°° in. per in. per deg. F.). To 
illustrate the gain obtained from a low 
expansion alloy, suppose friction causes a 
spindle head, Fig. 1, to rise 20 deg. F. 
above room temperature. Since the head is 
Minvar, two spindles 16 in. apart will sepa- 
tate only 0.0007 in. If the head were cast 
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iron, the two spindles would separate 
0.0020 in. as a consequence of an equal 
rise in temperature. 

Wherever 
manufactured parts of the magnitude ot 
0.0001 in. are significant, the designer of 


dimensional tolerances on 


the machine tools for making the parts 
may well study the influence on the manu 
factured parts of temperature changes 
within the members composing the ma 
chine tool. 


expansion alloy sometimes will offset the 


Machine tool members of low 
undesirable effects of local heating caused 


by friction and by cutting, lubricating or 
hydraulic ail. 
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Photoelectric Control 


Photoswitch Inc., 77 
bridge 42, Mass. 


Cam- 


Broadway, 


This control detects the presence of smoke 
in air conditioning ducts and furnishes the 
type of indication or control required. The 


Type 


system consists of Control A26X 
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and Light Source Type L11RX. The lat- 
ter may be mounted to project a beam of 
light over any distance from 10 to 25 ft. 
to the “eye” of the photoelectric unit. A 
sensitivity adjustment on the light source 
housing permits variation in the intensity 
of the light beam and may be set so that 
the photoelectric contro] will respond to 
smoke of a predetermined density. Type 
A26X will then remain inoperative at any 
other level of illumination, but will be ac- 
tuated when smoke haze sufficiently re- 
duces the amount of light reaching the 
phototube. To provide complete protec- 
tion, Type A26X is so designed that either 
current or tube failure will cause the con- 
trol to operate as though the light beam 
were interrupted. Both units are available 
either in Underwriter-approved explosion- 
proof housings for mounting in Class I 
Group D hazardous areas, or in weather 
proof pressed steel housings. Type A26X 
operates from a supply of 115 volts a.c. 60 
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cycles and incorporates a_ single-pole 
double-throw relay for normally open or 
normally closed operation. Relay contacts 
are designed to handle 10 amp. a.c. or 5 
amperes d.c. at 115 volts. When using ex- 
ternal power, a maximum of 230 volts may 
be used on the contacts, providing 1100 
watts a.c. or 550 watts d.c. is not ex- 
ceeded. Larger currents or higher voltages 
can be controlled through use of an aux- 
iliary-power relay. 


Thomson Industries, Inc., 29-05 Review 

Ave., Long Island City, N. Y. 
This ball bushing permits unlimited travel 
of reciprocating mechanical members that 
may be either round or square, or varia 
tions of these shapes. The ball bushing 
contains a series of ball circuits. One side 
of the circuit carries the bearing load with 
the other side returning the balls in a 





clearance provided in the outer race mem 
ber of the bushing. The continuous bear 
ing prevents cocking or binding on the 
shaft because the bearing balls remain 
constantly centered under load. Rolling 
contact plus sealed-in lubrication provides 


anti-friction precision alignment. The sys 
tem of ball circuits can be infinitely varie: 
for changing load capacities and shapes ot 
bearing members. 


V-belt Sheave 


Dodge Mfg. Corp., Mishawaka, Ind. 


The Taperlock V-belt sheave is rapidly 
mounted or removed. To install sheave, 
slip the sheave and bushing assembly on 
the shaft and tighten two or three lockir 
SCTeWS depending upon the size of t 
sheave. The screws are in threaded en 
gagement with the sheave hub and fr 
in the bushing groove. As the screws are 
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tightened, they force the tapered bush- 
ing into the tapered bored hub. This causes 
the bushing to contract and wedge be- 
tween the hub and shaft on which it is 
installed. To remove sheave from shaft, 
the locking screws are removed and one 
or two of them are inserted in jack screw 





holes, partially in the bushing and partially 
in the hub. The portion of the jack screw 
hole in the bushing is threaded and that in 
the hub portion is unthreaded. As the 
rews are tightened, the bushing is 
loosened and sheave is free for removal. 
This construction furnishes a mounting of 
minimum dimensions for the screws and 
their connection with hub and bushing. It 
permits the use of a flangeless bushing 
and eliminates extension of either hub or 
bushing. Wedging action gives the equi- 
valent of a shrunk-on fit on the shaft. The 
ishing extends the entire length of the 
hub. Close mountings are possible due to 
elimination of flanges and collars. 


Contactors 


Square D Co., 4041 N. Richards St., 
Milwaukee 12, Wis. 


Convertible contacts, easily changed from 
normally open to normally closed without 
additional parts, are a feature of these 
Size 00 contactors. Conversion from nor- 





mally open to normally closed is _per- 
formed by removing a movable contact as- 
sembly, inverting it, and putting it back 
in place. No additional parts are involved. 
All terminals are accessible, conveniently 
located for individual or group mounting, 
and have provision for two wiring clips. 
Double-break silver contacts can be te- 
placed if necessary. These contactors are 
suitable for mounting on steel panels and 
are available with two to six poles in any 
combination of normally open and nor 
mally closed contacts. Ratings are 600 
volts a.c. maximum; 10 amperes open, 9 
amperes closed. 


Power Measurement Lamps 


Sylvania Electric Products Inc., Em- 
porium, Pa. 


Built with two identical ‘small filaments 
and mounted in lock-in type bases, these 
lamps measure power outputs ranging be- 
tween 0.05 and 25 watts with accuracies 
within 5 per cent or less, depending on 
the type of reading taken. Power output 
measurements are made by connecting one 
filament to the high frequency output and 
the other to an a.c. or d.c. source. Voltage 
of the second filament is regulated until 
both filaments are equally bright. Power is 
determined by meter readings in the a.c. or 





d.c. circuit with equal power dissipated by 
the filament in the high frequency circuit. 
Increased accuracy may be obtained by re 
versing the filament circuits and averaging 
results. Calibration, providing increased ac 
curacy independent of filament difference, 
may be obtained by applying voltage or 
measuring the current of one filament and 
then applying voltage to the other until 
the two filament brightnesses are equal. 
Power dissipated by the second filament is 
then calculated in terms of voltage or cur- 
rent in the first filament. Useful range 
may be extended when a dark glass filter is 
used for visual filament comparison or 
when photo cell measuring equipment is 
used. Filament characteristics assure con 
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stant temperature and color for dissipation 
of a given amount of d.c. or high fre- 
quency a.c. power. 


Floating Anchor Nut 


Kaynar Mfg. Co., 820 E. 16th St., Los 
Angeles 21, Calif. 


Anchor nut, employing replaceable stand 
ard nuts, is offered in sizes from 6-32 to 
4-24. The unit consists of base, retainer, 
standard nut, and a steel spring clip. The 
clip holds the nut in place, but can be 
disengaged by prying up with a screw- 
driver, permitting quick replacement of 
damaged nuts. The nut floats, insuring 
self-alignment of nut with the bolt axis. 





The base is fabricated from ST aluminum. 
High resistance to torque and thrust is 
claimed. High temperature nuts, up to 


650 deg. F., may be used in this unit. 


Oil Gages 


Oil-Rite Corp., 3482 S. 13th St., Mil- 
waukee 7, Wis. 


The gage body is made of brass with un 
breakable plastic sight supported by a 
heavy central stem and a top cap. The as- 
sembly is securely locked with an inde- 
pendent nut compressing the cork gasket. 
The use of a plastic sight eliminates haz- 
ards and cost of replacing glass. The gages 
can be taken apart for cleaning and can be 
installed where there is insufficient room to 
screw in a one piece gage. Standard sizes 
cover a gage range of 14 in. to 5 in. and 
sight diameter of 4 in. to 1 in. with stock 
threads of $ in-} in.-§ in-4 in. N.P.T, 


Capacitors 
Div., 


General Electric, Transformer 


Pittsfield, Mass. 


Small capacitors are now available with new 
removable mounting brackets. These 
brackets can be obtained with all small, 
rectangular-case capacitors for use in either 
u.c. or d.c. applications, and can be 
clamped over either the top or bottom 
flange of the case thus permitting the unit 
to be mounted in an upright or inverted 
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position. These removable brackets have a 
U-shaped foot with a reverse bend which 
projects under the mounting surface of the 
capacitor. The mounting foot is sufficiently 
flexible to compensate for normal toler 
ances in the case heights, and allows the 
brackets to be firmly clamped to the unit 
when mounted. The brackets are die 























formed from steel punchings, and have a 
corrosion-resistant finish of lacquered zinc 
plate, which provides an adequate ground 
from unit to chassis. Small, narrow ca- 
pacitors have brackets with a single hole, 
but where the width of the case permits, a 
wider bracket with two mounting holes is 
used. 


Basket Strainer 


Winslow 
Calif. 


Engineering Co., Oakland, 
Combining the effect of permanent mag 
nets with fine screening to remove filings 
and metal particles from oil systems or 
other liquors, the strainer has a basic design 
which is applicable to a variety of liquid 
filtration problems. Two cylindrical bas 
kets consist of a main body of perforated 





steel, within which are fine wire mesh lin 
Ihe magnets are suspended within 


Ings. 
these baskets. The hand-operated three 
way control valve, simplified so as to re- 
quire no jacks to lock it in place, permits 
change of flow from one strainer element 
to the other, or through both simultane 
ously. Developed originally for use on 
steam turbine power plants, the model 
200-MS-1 duplex strainer handles 15 g.p.m. 
A larger model handling 40 g.p.m. 1s also 
available. 


Low Voltage Rectifiers 


Green Electric Co., 130 Cedar St., New 
York, N. Y. 
(hese stabilized rectifiers have low voltage 
high current output. The unit illustrated 
is rated at 200 amp., voltage range zero to 
3 volts. Any voltage selected in this range 
is maintained to within 50 millivolts over 
load variation from zero to 200 amp., and 
with line voltage variation of 
minus te The voltage 


plus O! 
st ibiliza 

tion svstem includes a motor-driven Power! 

stat and a simple electronic pilot device. 


n percent. 

















































Impression Molding Resin 
Monsanto Chemical Co., St. Louis, Mo 


his flame 


’ ' 
tics-glass Cle 


resistant material provides plas 
self 
extinguishing and do not support combus 
tion. It is used in conjunction with paper, 
cotton or glass cloth or with other rela 
inexpensive sheet materials and re 
quires little pressure for fabrication. The 
combinations give a high degree of struc 
tural strength and permit manufacture of 
parts almost unlimited in size 


th laminates which are 


tively 


Bronze Bushed Bearing 
Dodge Mfg. Corp., Mishawaka, Ind. 


A bronze bushed bearing for small shafts 
especially adapted for fan and_ blower 
service is known as the type “F” Bronzoil 
bearing. The inner housing is spherical to 






conform to a spherical socket in the formed 
steel outer housing that permits free self 
alignment and avoids cramping the shaft 
A bronze capillary bushing that carries 





) cr 

its volume of lubricant 

‘ESS pea mere 
a liner. An oil reservoir with 
lose fitting wick surrounds the capillary 
ushing and supplies the required amount 
as needed. Wick and oil cup are 
supplied with the bearing. The formed 
steel base is sprung slightly when hold 
lown bolts are tightened to insure prope 
b inner and outer housing 


one-third of 


i wout 


is used as 


= 
> Olli 


pressure | etween 








Manganese Alloy 
Driver-Harris Co., Harrison, N. J. 


Alloy No. 720 is a soft, ductile metal which 
can be hot or cold formed and then hard 
ened by a low-temperature aging treat 
ment. Good values are claimed for hard 
ness, tensile and fatigue strengths, and 
ratio of yield strength and proportional 
limit of tensile strength of the heat treated 
alloy. The alloy has a nominal chemical 
analysis of 60 per cent copper, 20 per cent 
nickel, and 20 per cent manganese. Neg 
ligible distortion of formed elements dur 
ing heat treatment is claimed. No. 720 
Alloy can be silver soldered and then hard 
ened. It is available in all commercial 
shapes and is suitable for use in springs, 
diaphragms, and other parts in which de 
sign requirements make it desirable first to 
shape the part and then heat treat it to at 
tain the desired hardness and tensile and 
fatigue strength 


Lightweight Fan Motor 


Bogue Electric Co., 40 Kentucky Ave., 


Paterson 3, N. J. 
[his fan motor is designed for use with 
high capacity blowers. It is simple in con 
struction and employs the use of aluminum 
extensively. It is modern in appearance 
ind has sealed bearings which require 
negligible servicing. Designed for 24 vo! 
operation on d.c., it can be adapted for 
any specified voltage, and delivers 2 hp. 
The motor is self ventilated and will opet 
ate continually in any position in high 


cr 
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unbient temperatures. The windings are 
designed to match fan characteristics and 
speeds of 5,000 r.p.m. or higher are recom 
mended. By mounting the motor directly 
on the blower housing one end shield is 
entirely eliminated. 


Running-Time Recorder 
[he Bristol Co., Waterburv 91, Conn. 


\n instrument for recording machine run 
mug-time checks machine performance. 
lhe instrument records the operating or 
n” time of production machinery and 
other similar equipment. The chart record 
gives the total “fon” time in hours, min 
utes, and seconds for a given period. “Off” 
periods are also shown on the chart as 
well as the time at which thev occurred. 
The running-time readings are magnified 
in such a way that the total operating time 
of a machine can be accurately determined 
within a few seconds 





Signal Relay Connector 


mnon Electric Development Co., 
209 Humboldt St., Los Angeles 31, 
alif. 


Designed for all makes and types of re- 
‘ys used in railway signal relays, the type 
RKR-1 and RR-2 connector is also adaptable 
to transformers and rectifiers. The com- 
picte connector is made up of a plyg and 
receptacle, having phenolic shells. The 
receptacle is mounted on the board or 
back wall of the relay instrument, and 
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contains the pin contacts. The plug por 
tion, which has socket contacts is re 
movable, and can be easily engaged or dis- 
engaged. Correct polarization is assured 
through the use of two guide posts. Thuis 
design is adaptable to four or six point 
relays where space allows 


y 


Thermoset Plastic 


The B. F. Goodrich 
Cleveland, Ohi 


Cheinical Co., 


(his product, trade-named_ Kriston, is 
formed by polymerizing liquid monomer 
in the presence of a suitable catalyst. Kris 
ton monomer is a somewhat viscous, 
water-clear, anhydrous liquid having a 
specific gravity of 1.25 which can be cast 
in simple molds. It sets to a hard, heat re 
sistant plastic. Shrinkage during polymeri 
zation is low. Kriston polymer has a re 
fractive index of about 1.57. The material 
can be made into a water-clear plastic ot 
made in a wide range of colors which can 
be transparent, translucent or opaque. It 
has high dielectric strength and electrical 
resistivity. Its resistance to abrasion is high 
In its cast state, Kriston is odorless, taste 
less, nontoxic and dimensionally stable 
After molding, Kriston can be worked on 
standard machining and_ polishing equip 
ment 


Resin Adhesive 


Pennsylvania Coal Products Co., 


Petrolia, Pa. 


[his product, identified as Penacolite G- 
1215, is a development in resorcin based 
adhesives. It is characterized by a 34 hour 
working life at 75 deg. F. and develops 
early strength in wood joints glued at that 
temperature. Strengths as high as 3,000 Ib. 
per sq. in. have developed in maple blocks 
17 hours after gluing at 75 deg. F. When 
fully cured, such joint strengths may reach 
4,500-4,800 Ib. per sq. in. with complete 
failure of the wood. In general this ad- 
hesive shows strength and durability prop- 
erties cured at room temperature and when 
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elevated temperatures are employed, con 
siderably accelerated cures are obtained. For 
many hot press applications Penacolite G 
1215 can be mixed with additional wal- 
nut shell flour and water to provide a 
rapid curing, durable adhesive. In addition 
to being an adhesive for wood, Penacolite 
G-1215 produces durable high strength 
bonds with phenolic laminates and mold- 
ings, many other plastics, fabrics, leather 
and rubber. 


Selenium Rectifiers 


Radio Receptor Co., Inc., 251 W. 19th 
St., New York City 


hese rectifiers utilize aluminum in place 
of iron or similar metals. It is claimed the 
aluminum reduces the unit weight and at 
the same time enables more efhcient heat 





furnishes an increased mar 
gin of protection beyond normal plate rat 
ing. A range of units, from 25 mils up to 


dissip ition and 


capacities of hundreds of ampreres, for all 
combinations of voltage and current out 
puts and for various types of circuits, is 
offered. Selenium rectifiers are used for bat 
tery charging, relay circuits, welding, elec 
troplating, magnetic devices, telephony and 
railway signaling. 

Selenium rectifiers, as compared with 
other types of dry-disc converters, are 
claimed to have the advantage of enabling 
efficient operation at higher ambient tem 
peratures, of being less susceptible to mois 
ture, more stable, and displaving improved 
aging characteristics 


Shock-Absorbing 
Dial Indicator 


Federal Products Corp, 1144 Eddy St., 
Providence 1, R. I 
A shock absorbing mechanism called 
“Cushioned Movement” has been built 
into these dial indicators. The function of 
this mechanism is to absorb the impact of 
sharp blows or rough handling, so that the 
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force of these is cushioned before it 
reaches the small gear teeth, jewels, pivots 
or other intricate parts of the indicator 
mechanism itself. The indicator movement 
has not been altered, nor are the size and 
appearance of the indicators changed in 
any way. Regular dial indicators made by 
this company now in use (with the excep 
tion of the B sizes) may be returned to 
them for the purpose of installing the new 
device, at a nominal cost. 


Molding Plastic 


Celanese Corp. of 


Div., Newark, N. J. 


‘his plastic, named Forticel, is made from 
cellulose and propionic acid. As a thermo 
plastic, the most economical and satisfac 
tory working process for Forticel 
tion and extrusion molding 
ucts have a surface lustre and_ brilliant 
mold finish obtained without polishing. 
Forticel is odorless and articles can be 
printed and lacquered without tackiness. 
The plastic has a specific gravity of about 
1.2 or less. Colorability includes the full 
Material can 
ye produced in colored mottles and intri 
cate color designs 


America, Plastics 


Inyec 
Finished prod 


inge of the color spectrum 


Forticel has the same 
high dielectric strength of other cellulosics, 
but a lower factor and a lower dielectric 
constant. Because of low 
sorption, its 


moisture ab 
el ty ] ror rs som Vebble 
eiectrica propel 1@S are illic 
affected by changes in atmospheri on 
ditions. 


Double-Beam Cathode-Ray Tube 


Allen B. DuMont 
Passaic, N. J. 


Laboratories, Inc., 


'wo independent “guns” are contained in 
a single 5 in. glass envelope, both aimed 
at or converging on the single 
simultaneous and super-imposed _ trac« 

There is complete and independent con 
trol of the X, Y and Z axis functions for 
each beam. Adequate shielding between 
“guns” and “plates’’ minimizes “cross 
talk” particularly at high frequencies. De 
flection plate leads are brought out through 


screen fo! 
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the glass enevelop wall, minimizing shunt- 
input deflection-plate capacitance and lead 
inductance, and also preventing interac- 
tion between signals caused by coupling 
between long leads. Second-anode leads 





ire also brought out through the envelope 
wall in order to provide better insulation 
ind longer leakage paths. A standard Army 
Navy diheptal 12-pin base fits the standard 
socket. ‘he electrode voltage ratings are 
similar to those of the Army-Navy pre- 
ferred Type 5CP1. Contact connectors for 


] 


electrode leads are supplied with the tube. 


Capacitance Voltage Dividers 


General Electric, Transformer Div., 
Pittsfield, Mass. 
Available in ratings for 15,000-, 35,000-, 
or 50,000-volt peak pulse levels, each 


be obtained with two inde 
voltage ratios of any desired value, 


divider may 
pendent 
for simultaneous pulse measurement and 
wave-form observation 

Connected to a high-potential, high 
circuit, the capacitance voltage 
furnish one or two stepdown 
to a suitably 
low value for connection to a voltage meds 
uring device, an oscilloscope, or both. For 
oscilloscopic observation, the dividers give 
reproduction at low-voltage levels, of 


high-frequency wave 


rrequency 
dividers 


ratios, reducing the voltage 


: , 
[hese units consist essentially of a high 
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voltage, ceramic bushing, which consti- 
tutes a low value of capacitance, in series 
with one or more standard, molded-type 
Lectrofilm capacitors, assembled in a her- 
metically sealed tank. The units can be 
supplied with either microphone-type cable 
leads having suitable screw-in terminals, 
or with connectors for the attachment of 
coaxial cable. 


Flexible Joints 


Flexo Supply Co., 4221 
St. Louis 8, Mo. 
Flexo Joints make possible flexible pipe 
connections to moving machinery under 
high or low pressure; heat or cold, with 
steam, air or fluids. These joints can swivel 


Olive St., 





in all 


aid 


1 € made 
standard pipe sizes from 1/4 in. up to and 
including 3 in. with threaded ends. Four 


through 360 deg. Th ire 


different styles are available. ‘he standard 
joint is made of bronze and designed for 
working pressures up to 250 lb. and tem 
peratures not exceeding 500 deg. F. For 
high pressures up to 1,350 lb. and tempera- 
tures above 500 deg. F., the joints are made 
of cast steel. 


Stroboscopic Light Source 


Sylvania Electric Products Inc., Salem 


Mass. 


Cold cathode electron tubes with two in- 
ternal trigger! grids for operation in simple 
condenser discharge circuits are used as a 
source of stroboscopic light, furnishing up 
to 240 pulses per second. Strobotron tubes 
also make visual study of stress easy by 
creating “stop,” reverse or slow motion 
which may be photographed. Frequency 
of flashing may be controlled and cali- 
brated over limits to produce a compact 
direct reading instrument. High available 
peak currents make these tubes adaptable 
to relay and control applications. Standard 
Strobotrons measure 43% in. overall in- 
luding T-9 bulb and a 4-pin base, 1 ¥, 10. 
in diameter. 50 milliamperes average cur- 
rent with 350 volts d.c. on the anode per- 
mit instantaneous surges of 5 amperes. 
Grids are operated at 70 volts d.c. and 15 
milliamperes maximum. There is a drop 
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of 75 volts during glow discharge and a 
20 volt drop during arc discharge. Start- 
ing is initiated by discharge between any 
two elements but usually between grids or 
either grid and cathode. Starting voltages 
range between 70 and 145 d.c., depending 
on the elements used and their polarity. 4 


Electronic Photo Timer 


Caltron Co., Los Angeles, Calif. 


Electronic timer for photo or interval tim- 
ing furnishes interval control from 1/25 
sec. to 80 sec. A push button gives positive 
control and prevents “double takes”. No 





tting is required between operational 
es. Once set, it will repeat that exact 


me cycle each time the push button is 


operated. ‘The time cycle, once initiated, 
dependent of the push-button. 


+ 


Resin Composition 
New Wrinkle, Inc., Dayton, Ohio 


\ resin emulsion base wrinkle composition 
h can be applied to both flexible and 
flexible materials. This is possible 
igh the use of an aqueous resin emul 
base in combination with oils having 
njugated double bonds. No cooking is 
necessary in preparing the composition. 
he resulting finish produces a variety of 
ikle textures and patterns. When ap 
plied to flexible bases or to metal it can 
baked at a relatively low temperature. 
This makes for economical use 


both in 


iction of the wrinkle finish composi 
t ind in its application 
Valve Actuator 
Pacific Div., Bendix Aviation Corp., 
\. Hollywood, Cal. 
| ° ° } 
‘fis actuator is a simple hydraulic system 


produces force in a straight line 

gh a hydraulic cylinder to open and 
the valve. As the valve seats, the 
ulic pressure continues to build up, 
y pressure-sealing the gate against 
Pressure is then hydraulically 

in the cylinder and only the re- 

iction will unlock it. Should pres 
lrop from any cause, it is automatic 
established. The unit is provided 

1 completely independent hydraulic 
using a hand pump, for emergency. 
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This pressure-sealing action eliminates any 
“bounce” or backlash in the seating oper- 
ation. The actuators are for use on valves 
from 4 in. to 36 in. and auxiliary regulat- 


aor 





ing and indicating equipment can be pro 
vided for step-by-step position control, in 
finite position control or on-and-off 
trol for virtually anv tvpe of application 


Con- 


Self-regulating Power Pack 


echnical Apparatus, 1171 Tremont St., 
Boston 20, Mass. 


This unit, model 1220 EB, furnishes tw 
voltage-regulated d.c. outputs covering thi 
ranges commonly used for anode and bia 


voltages. The ligh-voltage output is con 





tinuously adjustable from zero to 400 volts 
with voltage automatically held at its 
initial setting under load variation from 
zero to full current. Maximum current out- 
put on the anode supply is 250 milliam- 
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peres; maximum power output is +0 watts. 
Regulated bias voltage is continuously ad- 
justable from minus 100 volts to zero at 
maximum current of two milliamperes. 
Anode voltage and current are shown by 
3-in. indicating instruments on the con- 
trol panel; bias voltage is indicated by the 
setting of calibrated control. Anode and 
bias voltage outputs, as well as unregulated 
a.c. output of 6.3 volts arid 5 amperes, are 
delivered at safety jacks on the front of the 
control panel. The instrument is contained 
in a steel housing 13 in. by 11 in. by 9 
in. with ventilating louvres and a conveni- 
ent carrying handle. All controls and rat- 
ings are clearly indicated on the reverse 
photo-etched front panel. The instrument 
is assembled with oil-impregnated, oil-filled 
capacitors and is anti-fungus treated. 


Flexible Stainless Hose 


The Carpenter Steel Co., Welded 
Alloy Tube Div., Kenilworth, N. ]. 


This hose is designed for 
where flexible connections are 
between movable parts, ot 
tions are set up between two rigidly held 


ipplications 
required 


1 


where vibra 





inits. Manufactured from stainless steel 
tubing Of various analyses, the hose can 
ilso be used for flexible steam connec 
tions, flexible conduits for wiring, on 


nections on line WIVINg Corrosi fluids 


Plug Connector 


Buchanan Electrical Products Co., 
2 W. Jersey St., Elizabeth, N. J. 


[his multiple-fingered 
spring inserts providing uniform pressure 
on long-wiping contacts, is catalogued 
from one through eighty circuits but prac 
tically any number of single or multiple 
circuit be furnished in 


Inc., 


connector, with 


connections can be 
iny vertical or horizontal arrangement de- 
sired. Circuits are marked to denote single 
or multiple types. Plugs accommodate all 
wire sizes from No. 26 through No. 12. 
Size ten wire uses larger plug bore. To 
facilitate circuit identification, insulation 
sleeves are available in six solid colors and 
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combinations. Butting 
against the molded receptacle, these sleeves 
make each connector a completely dead 
front unit 


In numerous color 


Heavy Duty Turn Switch 


D. P. Mossman, Inc., 612 N. Michigan 

Ave., Chicago, III. 
The 043T-2 Heavy Duty Turn Switch is 
especially engineered for radio and audio 
application. Mounted singly, isolation of 
radio and audio frequency carrying ele- 
ments is achieved. Both frequency ranges 
can be controlled in the same unit assem 
Ihe switch is easily mounted in a 
cast steel housing. The mounting bracket 
fits into a final electronic unit as a mount 
ing for the switch, and as a shield between 


bly 


. 





nous frequencic Whe overall resistan 
it the soldering lugs is below .007 ohm 
the Series 0437 Heavy Duty ‘Tum 
Switch is essentially a two-position switch 
but is assembled for locking or non-locking 


action. It may also be furnished with an 


extra long bushing and gland nut where ex 


treme moisture conditions exist Lhe 
switch is rated 110 volts, ax non-in 
ductive 
Capacitors 
lobe Deutschmann Corp., Capacitor 
Div., Canton, Mass 


Contained in hermetically sealed metal 
cases, these capacitors are impregnated and 
filled with pure mineral oil, which render 
the units applicable to use where a wide 


$0§ 


range of operating tempcratures may be 
cncountered; operating temperatures rang¢ 
from minus 67 deg. I. to plus 185 deg. | 
Ouil-tight terminals are insulated with phe 


nolic bushings and furnished with tinned 


ypper soldering lugs. Sizes include ca 





+ 


and 


5 mfd. 
working voltages from 165 a.c. to 440 a.c. 


pacitances from 2.0 to 5 
Adjustable clamp brackets, separable 
mounting straps, and permanently attached 
mounting brackets can be furnished to 
accommodate installation requirements. 


Hydraulic Pump 


Pesco Products Co., Cleveland, Ohio 


his gear-type pump is suitable for univer 
sal application where hydraulic power is 
utilized. It has triangular mounting pad, 
SAE magneto flange, or is adaptable to 
other design mounting for special installa- 
tions. Capacity rating is 3.5 gal. per min. 


at 1,500 r.p.m gal. per min. at 3,000 
r.p.m. Weight is 4.4 lb. Volumetric efh 
ciencies of 95 per cent at 3000 r.p.m. 
under pressure of 1500 Ib. per sq. in. are 
umed for this unit 
ote 





Air-operated Controller 


Brown Instrument Co 


\ satety 


proc ess 


, Philadelphia, Pa 


alarm, 
ind 
these electronic 
controllers. ‘The safety alarm 
automatically. On-off control is furnished 
in addition to air control to actuate 
motorized valves, solenoid valves, contac 


emergency protectin 


equipment materials, is a 


feature of iir-operated 


I 
oper ites 


PRODUC! 





tor panels and signal lights. As shown, 
contacts (A) and (B) are made or broken 
by the action of cam (C) and roller (D), 
and the spring loaded lever to which it is 
attached. ‘The control point is set by 
loosening the knurled knob (E) and 
rotating cam (C), so that its notch cor 
responds to the position of the tempera 
ture pen that has been previously moved 
to the desired point. The pen position 
sounds the emergency alarm. A red pointer 
on the scale, not shown in the illustration, 
indicates the temperature setting of the 
contact controller. This equipment can be 
used in many industrial processing appli 
cations. 


Constant Speed D.C. Motor 


Amglo Corp., 4234 
Chicago, III 


This motor is claimed to maintain a con 
stant set speed regardless of wide varia 
tions in voltage. It is self-starting and 
builds up full speed almost instantly. Cur 
rent consumption is from .06 to 1 watt, 
ind shaft speeds may be geared from | 
revolution every 24 hours up to 600 r.p.m 
Ihe motor has been made available for use 


Lincoln Ave., 


it 14, 3, 6, 12, 24, 32 or 110 volts. Con 
stant speed is maintained in the case of 
storage battery operations where the vol 
tage is higher when the batterv is being 
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THE GERMAN ECONOMIC PEACE 
HARD, SOFT...or WORKABLE? 





tered in spelling out the detailed terms of the German 
economic settlement. 


The problem is exceedingly complex. The German 
economy is more or less inextricably bound up with the 
economy of continental Europe. Before the war that area 
-excluding the United Kingdom, Ireland and Russia— 
accounted for approximately one-fourth of the world’s 
production, and for more than thirty-five per cent of 
world import and export trade. Germany’s production 
constituted almost one-third of the output of continental 
Europe. It is obvious that the decisions we make now 
concerning the future German economy will exert pro- 
found influence not only upon the economy of Europe 
but also upon that of the world. It is clearly not prac- 
ticable to plan for an expanding worid economy unless 
provision is made for Europe generally to share in the 
development. 

Despite the magnitude and complexity of the problems 
involved, it is crucial that we and our Allies come to swift 
and decisive agreement. Such agreement is important 
both to world economic reconstruction, and as a demon- 
stration that those who won the war can reach accord on 
the terms of world economic rehabilitation. 


We shall accomplish little if we continue to debate in 
terms of adjectives. Yet most of the public discussion to 
date has centered around whether or not the economic 
settlement with Germany should be hard or soft. To make 
progress we must focus instead upon objectives. A good 
program is one that will promote our objectives—a bad 
program is one that will not. 


[: is not surprising that difficulties are being encoun- 


What Are We Trying To Accomplish? 


Upon the economic objectives of the German peace 
settlement there is little fundamental debate. This is 
demonstrated by reference to a number of documents of 
recent release—the United States Directive to General 
Lisenhower of April 1945, the Report of the Tripartite 
Conference at Berlin of July, the Report of the American 
Advisors to the Office of Military Government of Sep- 
tember. The latter document stresses fundamental diffi- 
culties in developing a practical program for carrying 
out the objectives of the other two, but it does not ques- 
tion their formulation of aims. 

What are the objectives that we are seeking to forward: 

1. The disarmament of Germany. 

2. The elimination of German industries devoted pri- 
marily to armament production. 

3. The assessment of reparations to compensate those 
nations which have suffered losses from German ag- 


gression through direct war destruction and through 
the German policy of confiscating industrial equip- 
ment to her own use. 


How Far Are We Agreed on Procedure? 


There is also a wide measure of agreement upon de- 
tailed procedure for carrying out these objectives. No 
one, of course, questions the policy of confiscating 
German arms. Equally, there is agreement that German 
industry devoted directly to the production of war equip- 
ment should’ be confiscated or destroyed, and that con- 
trol measures should be instituted and sustained to 
prevent her from reconstituting such industries in the 
future. Since it is not practicable to prevent aircraft pro- 
duction and shipbuilding from being diverted to military 
use, these industries are included in the armament cate- 
gory. And similar reasoning generally extends the list 
ef prohibited industries to ball bearings and abrasives. 


There is an additional category of German production 
which all of the Allied powers agree should be uprooted 
and permanently barred. It embraces all economic activ- 
ity which prewar Germany cultivated on an uneconomic 
basis through subsidy and other protection for the prime 
purpose of developing a self-sustaining economy to sup- 
port aggressive war. 


The major elements in this category are not difficult 
to define. A great German industry for the synthetic pro- 
duction of gasoline and other oil products from coal never 
operated upon an economic basis. The cost of such fuel 
products to prewar Germany averaged almost four times 
what it would have cost her to buy petroleum products 
in the world market. It is doubtful whether these plants 
could be operated postwar at a cost much below three 
times the world market price for competing petroleum 
products. 


A similar situation applies to German synthetic rubber 
production. In an attempt to free herself at least partially 
from dependence upon supply lines, she produced syn- 
thetic rubber at a cost at least double the world market 
purchase price. Similarly, she protected or otherwise 
subsidized a considerable agricultural production, par- 
ticularly in grains, for which her lands were so ill suited 
that Germans had to pay for German-grown wheat from 
three to four times the world market price. 


These are merely outstanding examples. The main- 
tenance of such activities in Germany constituted a drain 
upon the German economy rather than an advantage 
other than that of preserving a self-sufficiency necessary 
for war. Hence their elimination is clearly indicated, and 
generally subscribed to, though the job of defining a com- 
plete list is far from easy, 








What Is The Area of Dispute? 


Unfortunately, this total catalogue of agreed-upon 
measures is not sufficient to provide either adequate 
security against a resurgence of German militarism or 
satisfactory restitution to her European neighbors for 
Germany’s ruthless destruction of their industrial plant 
and equipment. To serve these two ends it is necessary 
to cut down the margin of German dominance in heavy 
industry—in steel, in electric power, in machine tools, 
and other industrial equipment. Unless such steps are 
taken, Germany will emerge from the war with sufficient 
industrial power to provide a continuing and perhaps 
uncontrollable military threat; and we should be per- 
petuating a dominance that was developed, as a matter 
of German strategy, far beyond the requirements of her 
civilian domestic markets or the export poftntials of 
normal trade. 


German steel capacity was built to a wartime peak of 
twenty-four million tons a year. Before the war she had 
accumulated a store of machine tools greater than that 
of the United States, and her present stock of some four 
or five million tons of such tools is second only to ours. 
There is little debate over the necessity and justice of 
cutting down the margin of German dominance in heavy 
industry, particularly since it was built to its current 
levels through aggressive economic warfare to serve as 
an instrument of actual warfare. It is recognized, too, 
that in this sector of the German economy will be found 
the most useful reparations in kind for the countries 
damaged by German aggression. 


‘The question is how much heavy industry and electric 
power equipment should be taken from Germany and 
‘ransferred to others. The Russians, having experienced 
colossal war damage, are demanding very severe assess- 
ments. They talk of reducing postwar German steel 
capacity to three million tons annually. 


The United States inclines to assessments in this field 
of less extreme dimension—we have suggested leaving 
in Germany an annual steel capacity of from seven to 
ter. million tons. We naturally are concerned lest action 
be taken that will cause a complete breakdown of the 
German economy. If this should happen while we main- 
taiz: occupational forces there, we should feel responsible 
for seeing that the Germans within our jurisdiction are 
provided with at least the means for subsistence. Further- 
move, both we and the British know that in the long run 
our peoples will not support control measures over Ger- 
many which go beyond our concepts of reasonable fair- 
nes’ consistent with security requirements. 


IK is no part of our intention, as has been suggested 
by some, to provide for a German economy that will 
serve as a buffer against Russian expansion. We know, 
however, that our weakest course would be to commit 
ourselves now to continuing control measures which our 
people would later repudiate as falling outside demo- 
cratic concepts of justice. On this issue we cannot, and 
should not, compromise. 


How Can We Resolve Our Differences? 


The best chance for resolving the differences which 
have appeared between the Russian position on the one 
han:) and the American and the British position on the 


other lies in making a sharper distinction than has ap- 
peared in current discussion between long-term and 
short-term control decisions. All of us are agreed upon 
the policy of wiping out German military production and 
that part of German economic activity which has been 
run at economic loss to provide for a national self-suffi- 
ciency useful only for war purposes. But we are unwill- 
ing to enter into long-term commitments for holding 
down those parts of the German economy that do not 
constitute a war threat. That would unduly penalize 
future generations of Germans and drag down the whole 
economy of continental Europe. 


It should be possible to reach agreement that measures 
for cutting down German heavy industries and power- 
generating facilities are immediate measures, and that 
no attempt will be made to sustain such controls over 
an extended period. If part of the German establishment 
in these fields is transferred to countries whose manu- 
facturing resources have been damaged by German ag- 
gression, it can serve the purpose of effecting a reasonable 
balance without destroying utterly incentives for a new 
generation of Germans to improve by peaceful methods 
their status in a peacetime world. 


Such a program is consistent with the concept of build- 
ing a healthy and balanced European economy in which 
general economic interdependence provides one of the 
essential safeguards against a resurgence of German mili- 
tarism. We must still face the problem of agreeing upon 
how far the non-armament segments of German indus- 
try can be cut back at the present juncture without lead- 
ing to disastrous breakdown with its resultant chaos. 
Such definition, though formidably difficult, should not 
be beyond the capacities of the nations whose combined 
might brought victory, and who have the strongest of 
incentives for devising a lasting peace. 


The key to agreement lies in each of us doing his best 
to understand the position of the other. Russia must 
recognize that we cannot get our people to subscribe to 
the permanent repression of a European economy which 
would deny to millions of people any hope of normal 
economic betterment. We should try to understand 
Russia’s conviction that she is entitled immediately to 
reimburse herself for her war losses by drawing upon 
the German industrial establishment that still exists. It 
will help to resolve our differences if we separate in our 
thinking steps that require permanent controls from 
those which are merely temporary expedients. 


Neither of us will be forwarding our ultimate and com- 
mon objectives if we impose controls that blight the 
development of so large and important a segment of 
the world as continental Europe. In such a blight lies 
the germ of a Third World War. 





President, McGraw-Hill Publishing Co., Inc. 
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MANUFACTURERS’ PUBLICATIONS 





ADHESIVES—Minnesota Mining and 
Manufacturing Co., St. Paul, Minnesota. 
Booklet, 12 pages. Describes and illustrates 
idhesive operations and methods of appli 
cation together with a listing of the various 
properties and characteristics. 


KLECTRICAL AND AUTOMOTIVE 
EQUIPMENT—Wagner Electric Corp., 
6444 Plymouth Ave., St. Louis, Mo. Book- 
let, 15 pages. Listing and description of 
company’s electrical and automotive prod- 
ucts furnished. 


CORROSION-RESISTANT —=EQUIP- 
MENT—The U. S. Stoneware Co., Tall- 
madge Circle, Akron, Ohio. Bulletin H, 
16 pages. Descriptions and specifications 
of corrosion-resistant materials and equip- 
ment are given. 


ELECTRONIC ‘TUBES—General Elec- 
tric Company, Electronics Dept. (Section 
7-C), Schenectady, N. Y. Manual, 400 
pages. Price $2.00. Complete information 
and specifications are supplied for all types 
of industrial electronic tubes. Applications 
are explained, typical circuits given, and 
93 tubes are pictured, described, and rated. 


AUTOMATIC GAS CONTROLS—Gen- 
eral Controls Co., 801 Allen Ave., Glen- 
dale 1, Calif. Manual, 42 pages. Instal 
lation, maintenance and repair, adjustment 
ind test procedure of gas control systems 
are explained. Drawings of typical control 
elements, such as thermostats and pilot 
generators, are included. 


AUTOMATIC COUPLINGS—A. Y. 
Dodge Co., 307 S. Main St., Rockford, 
Ill. Bulletin, 3 pages. Describes the auto- 
matic safety coupling, which releases auto 
matically when an overload occurs, such 
as clogged feed in a stoker. 


PRESSURE CASTINGS—Meehanite Re- 
search Institute, Pershing Square Bldg., 
New Rochelle, N. Y. Folder, 3 pages. De 

tribes a variety of pressure applications 
ind illustrates faulty and correct design for 
pressure units. 


KEFRIGERATION—The Weatherhead 
Co., Cleveland, Ohio. Catalog J-104-F, 
39 pages. Complete data and prices on 
valves, dehydrators, strainers, manifold 
issemblies, accessories, and fittings. 


METAL SPINNING—Milwaukee Metal 

Spinning Co., Milwaukee, Wis. Booklet 

No. 2, 32 pages. Descriptive material on 
etal spinning, the tools required and the 
tals used. 


(GASKETS AND PACKINGS—Felt Prod 
ts Mfg. Co., 1504-1514 Carroll Ave., 


Chicago, Ill. Material Sample Folder No. 
41-A, 8 pages. Samples and specifications 
of gasket and packing materials for in- 
dustrial applications. 


RECORDERS—The Bristol Company, 
Waterbury, Conn. Bulletin OP1502, 4 
pages. Descriptive information, prices, and 
specifications of running-time recorders 
are given. 


QUALITY CONTROL—Federal Prod 
ucts Corp., Providence, R. I. Booklet, 25 
pages. Methods of applying statistical qual 
ity control to dimension are explained. 


VIBRATION CONTROL—The Korfund 
Co., Long Island City, New York. Bulle- 
tin 5P650, 12 pages. The effects of vibra- 
tion on plants, equipment, and personnel 
and methods of controlling vibration are 
explained. 


ELECTRONIC GAGE—The Autotron 
Co., Danville, Ill. Folder, 4 pages. De- 
scriptive material on an automatic elec- 
tronic gage for inspection work. 


PACKING—Darling Valve and Mfg. Co., 
Williamsport, Pa. Bulletin No. 4502, 8 
pages. Information and data on pump pack- 
ing material. 


GASKET SEALER—Summit Paint and 
Varnish Co., Hartford, Conn. Folder, 4 
pages. A description of the uses, character 


istics, and properties of the product “Sum- 
tex MM-50.” 


PLASTIC PLATES—Pennsylvania Plas- 
tics Corp., Pittsburgh, Pa. Leaflet, 2 pages. 
A listing of the advantages to be derived 
through the use of this product. 


FLOW EQUALIZATION—Pacific Div. 
Bendix Aviation Corp., North Hollywood, 
Calif. Pamphlet, 5 pages. Material on the 
functions, installation, performance, and 
specifications of the Altair Flow-Equalizer. 


SEALS AND RINGS—Morganite Brush 
Co., Inc., Long Island City, N. Y. Bulle- 
tin, 4 pages. Types and uses of seals and 
rings are outlined. 


WELDING FITTINGS — Tube-Turns, 
Inc., Louisville, Kentucky. Booklet, 12 
pages. Volumetric capacities of Tube-Turn 
welding fittings are listed. 


HARDWARE—P. and F. Corbin Div., 
The American Hardware Corp., New Brit 
tain, Conn. Catalog No. K396, 31 pages. 
Locking, catching, and swinging devices 
for use on industrial machinery and equip- 
ment are described. 
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POWER PLAN'I'S—Atlas Aircraft Prod 
ucts Corp., New York, N. Y. Leaflet, 2 


pages. General specifications for portable 
a.c. and d.c. engine-generator power plants. 


CABLE CONNECTORS—Chicago Tool 
and Engineering Co., 8383 So. Chicago 
Ave., Chicago, Ill. Bulletin, 4 pages. 
Complete specifications on the Palmgren 
straight, angle, bus, panel, and multiple 
type connectors are presented. 


VALVE OPERATING GEAR—Stow 
Manufacturing Co., Binghamton, N. Y. 
Catalog 645-C, 35 pages. Data and speci- 
fications regarding the use of flexible shaft- 
ing for the remote control of valves. 


PRODUCT DIRECTORY—Allis-Chal- 
mers, Milwaukee, Wis. Booklet, 32 pages. 
Comprehensive listing of products and 


engineering literature supplied by the com- 
pany. 


METAL FABRICATION—Olympic Tool 
and Mfg. Co., Inc., New York, N. Y. 
Pamphlet, 4 pages. Production facilities of 
the company are outlined. 


DYNAMOMETERS—W. C. Dillon and 
Co., Inc., 5410 W. Harrison St., Chicago, 
Ill. Booklet, 19 pages. Industrial applica- 


tions of traction-type dynamometers are 
presented. 


PLASTICS—The Emeloid Co., Inc., 
Arlington, N. J. Bulletin, 16 pages. Pro- 
duction facilities of the company are de- 
scribed and illustrated. 


INJECTION NOZZLES—Fuel Injection 
Div., Ex-Cell-O Corp., Detroit, Mich. 
Booklet, 12 pages. Fuel injection nozzles 
are described and illustrated. 


HIGH-FREQUENCY HEATING AND 
MELTING—Ajax Electrothermic Corp., 
Trenton, N. J. Booklet, 14 pages. Indus- 
trial applications of induction heating are 
described and illustrated. 


CLUTCHES—The Carlyle Johnson Ma- 
chine Co., Manchester, Conn. Catalog No. 
P.E. 45, 16 pages. Specifications and appli- 
cations of floating-disc and spring-loaded 
clutches are given. 


BEARINGS—Gatke Corporation, 228 N. 
LaSalle St., Chicago, Ill. Catalog No. HB- 
530, 64 pages. Descriptive information on 
a wide variety of bearings for industrial 
uses. 


SHEAVES—The B. F. Goodrich Co., 
Akron, Ohio. Pamphlet No. 2185, 4 pages 
Data on sizes, prices, and weights of stock 
cast-iron, single and double groove frac- 
tional horsepower sheaves are given. 


CEMENTED CARBIDES—Kenmetal, 
Inc., Latrobe, Pa. Catalog No. 45, 56 
pages. Complete specifications and prices 
of cemented carbide cutting tools and 
products. 
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NEW BOOKS 





the New Plastics 


KlerBeRT R. Simonpvs and M. H. Bic- 
ytow. 320 pages, 54x84 in., green cloth- 
board covers. Published by D. Van Nos- 
‘rand Co., 250 Fourth Ave., New York, 
N. Y. Price $4.50. 


his book furnishes information on the 
‘lvances made by the plastics industry 
during the last five years. These include 
ew plastics, new processes, and new appli- 
vations of the older plastics. The book be- 
“ns with a review of common plastics in 
ye before 1940. Further chapters cover 
pers, organic coatings and adhesives, lam- 
ifating materials, synthetic rubbers, new 
fsyocesses and methods of fabrication and 
i4esent economic trends in the plastics in- 
wstry. Charts and graphs illustrate phys- 
2) properties of the plastic materials. An 
aspendix gives chemical composition of 
te new plastics in structural form. 


4,S.T.M. Standards on Plastics 


Pblished by the American Society for 
‘esting Materials, 260 S. Broad St., Phila- 
dglphia 2, Pa. 542 pages, 6x9 in., paper 
cévers. Price $2.75. 


*Sponsored by the active cémmittee 
I) 20 on Plastics, this latest compilation 
g,ves in their approved form some 109 test 
ryethods, specifications, recommended 
practices and definitions, covering a wide 
range of plastics and related materials. 
‘Vhirty-three test methods were developed 
by committee D-20, and there are twenty- 
three specifications giving quality require- 
ments for different types of plastics. Of 
the remaining standards, twenty-four were 
déveloped through committee D-9 on 
Electrical Insulating Materials, and the 
other twenty-four, relating to testing of 
plastics, came from other A.S.T.M. com- 
mittees. Some of the test methods cov- 
ered are brittleness, colorfastness, com- 
pressive strength, deformation, diffusion 
of light, flaminability, flexural strength, 
fiow properties, hardness, haze, heat dis- 
tortion, mar resistance, punching quality, 
refractive index, shear strength, specific 
gravity, tear resistance, water absorption 
and tensile properties. 


Atomic Energy For Military 
Purposes 

Henry D. Smytu. 264 pages, 5x74 in. 
Published by Princeton University Press, 
Princeton, N. J]. Price $1.25, paper covers; 
$2, clothboard covers. 

This book is a republication, with 
minor changes, of the official report is 
sued by the “Manhattan District,” U. S. 
Corps of Engineers. The author, who is 
chairman of the Physics Department at 
Princeton University and consultant to 
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the Manhattan District, wrote this report 
at the request of Maj. Gen. L. R. Groves. 
The report is subtitled ““A General Ac- 
count of the Scientific Research and Tech- 
nical Development That Went into the 
Making of Atomic Bombs”. Actually, 
about half of the report covers the tech- 
nological developments; the other half 
deals with the organizational machinery 
that was necessary to set this vast under 
taking in motion. The technical discussion 
assumes a knowledge of at least elemen- 
tary physics and chemistry. 


Strength of Materials 


ALFRED P. PoorMan. 339 pages, 54x84 
in., black clothboard covers. Published by 
McGraw-Hill Book Co., 330 W. 42nd St., 
New York 18, N. Y. Price $3.00. 


Standard in its field for many years, this 
is the fourth edition of a widely used text- 
book. The book is intended primarily for 
use in undergraduate courses in mechan 
ics, and is a companion volume to the 
author’s book on applied mechanics. The 
book is divided into fifteen chapters, cov- 
ering the following topics: stresses and 
strains in tension and compression; 
stresses and strains in shear; riveted and 
welded joints; torsion of shafts; shear and 
moment in beams; stresses in beams; de- 
flection of beams; fixed and continuous 
beams; beams of two materials; beams of 
constant strength; resilience; combined 
stresses; columns; deflection of beams by 
area moment method; curved beams and 
hooks. The author is professor of Engi- 
neering Mechanics at Purdue University. 


A Primer of Electronics 


Don P. Caverty, 235 pages, 54 x 77 in., 
red clothboard covers. Published by Mc- 
Graw-Hill Book Co., 330 W. 42nd St., 
St., New York 18, N. Y. Price $2. 


This book is written not for engineers 
but for those in the electrical industry 
who have no background in engineering. 
As such, is serves its purpose admirably. 
However, it can also be read with benefit 
by engineers outside the electrical indus- 
try who desire to review their familiarity 
with electrical principles and to bring 
themselves up-to-date. There are four 
major parts to the book—electric current, 
magnetism, electromagnetic radiation and 
basic electronics. It is profusely illustrated 
with both half-tones and line-cuts. By 
covering only the basic elements without 
going into great detail the aythor has done 
a commendable job of producing a worth 
while primer. 


Science of Measurement 


Published by the Doall Trade Schools, 
Continental Machines, Inc., 1301 Wash- 
ington Ave. S., Minneapolis 4, Minn. 8 
books, 6x9 in., paper covers, 220 pages. 
Price $1. : 

\ study course in tool inspection and 
the instruments that make precision pos- 


sible. Eight books comprise eight lessons 
either for home study as a correspondence 
course for use as a text in industrial and 
vocational training programs. Each lesson 
is explained with the aid of examples, dia- 
grams and many photographs. Tables and 
formulas frequently used by machinists 
and production inspectors in quality con- 
trol and questions about quality prduction, 
with answers, form a part of the text. 

The subtitles of the eight books, which 
give an idea of the content of each lesson, 
are as follows: Progress in Precision, In- 
spection and Care of Gage Blocks, the 
Uses of Gage Blocks, Accessories of Pre- 
cision, the Sine Bar and Its-Uses, Meas 
uring to a Millionth with Optical Flats, 
the Doall Comparator—Threads and 
Gears, and Mobile Inspection Unit—How 
to Set Up a System. 





BULLETINS 





Revised Norma-Hoffmann 
Oxidation Test for Greases 


Technical Bulletin No. 4—Agnular Bear- 
ing Engineers Committee, 60 East 42nd 
St., New York, N. Y., and National Lu- 
bricating Grease ‘Institute, 164 Chandler 
St., Buffalo 7, N. Y. 


Describes a method of test and appa- 
ratus used for determining the resistance 
to oxidation of lubricating greases when 
stored under static conditions for long 
periods of time such as when coated in 
thin films on anti-friction bearings and on 
motor parts. 

The method of test is used to predict 
the stability of greases under certain well 
defined storage conditions, but is not in- 
tended to predict the stability of greases 
under dynamic service conditions, nor is 
the test intended for use in determining 
the oxidation stability of petroleum prod 
ucts other than lubricating greases. 


The Gear-Wheel Pump 
A Displacement-Force Analysis 


WituiaM H. Rascue. 19 pages, 6x9 in., 
paper covers. Engineering Experiment 
Station Series No. 61, Virginia Polytechnic 
Institute, Blacksburg, Va. Price 15 cents. 


In this bulletin the author presents a 
displacement-force analysis of the rotary 
gear pump. Formulas are developed for 
determining volumetric displacement with 
and without leakage between the impellers 
themselves and between the impellers and 
the casing, and also for calculating the 
power required to drive the pump. The 
mechanical efficiency of pumps using in 
voluate gears of 30 deg. and 20 deg. pres 
sure angle are compared by the method of 
graphic statics. In the section on force 
analysis, formulas are derived for the total 
load on each bearing and the pressure be 
tween the teeth when the pump is working 
against its maximum rated head. 
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: raphical Determination of Moments of Inertia 
: u 
h 
a, 
n- 
e 
e- 
S- ,--G= 2in.* for each rectangle 
—_ \ 
S, \ 
id THE MOMENT OF INERTIA Of an irregular ; 
" or compound section is often computed q 
as the sum of the moments of inertia of 
several rectangular portions. The calcula- 
- tions can be simplified if the rectangles _ 
are made to such sizes that all of them SIOZ RSO BOI ZZ 
have equal moments of inertia about the “7 7V LPP Ps A 
same axis. Under these conditions the U4 VO77 CL, SYD 
_ moment of inertia with respect to that V - re Ln ty 
: Ss / 4477 447° 0 A | 
axlS 1S hh ( 7, é Cl Ys 
_ SNELL LG -S 
I=Nck ba SSG CF NS PFS “ 
° , Ie. FEM Pte tes 
where N is the number of rectangles, c is a SLI OLII OSI 
constant and the moment of inertia of one — Vv SON SIE ‘ 7 ad 
af rectangle about the axis of coordinates, ZZ oe s ra # o, SA 
= and k is the ratio k,/k,, the scale of the (4 - Pig i SD A 
“a drawing of the section to the scale used in 77 A\0 7 7 CLD 
the construction of the rectangles. ~ hte tf, oe, Z wl 
Charts like Fig. 1 can be used to ad- ffe PLS; V4 Poh h 
da- vantage when the moments of inertia of VSS) 4,7 at ‘he 
ce , ; y 7 "(ae A Oa 
no many sections are to be determined. The IS, | 4/7 ALS Vy, 
drawing of the section is superposed on OSS, OP SEH a LS, 
. the chart so that the gravity axis of the tsp Sitthhdhs 
on section coincides with the coordinate axis Spe 1p Aft 44 
. Wh, 4 liek Fd Pa 4 
. of the chart: To illustrate, suppose the ee fee CA PEP BML S ' 
ict crosshatched area, Fig. 1, represents a caied Cth SIS ISOL, — 
ell 4 16 in. rectangular beam drawn to a WAN ef thf 
in- scale of one in. equals k, equals three in. y, Z LP hoy ‘fe a al ~" 
SES The number N of rectangles covered by VV, Yi7egs, 
od the section equals 8.4, as determined by Vy AV y OP a LA 
1 count. The value k, to which the chart ‘es, Af hy 1 /) 
. was constructed is one. The value of c to Vy fe 47 IP Pe g “) 
which the chart was constructed is two, so ‘4 of CLBA, f ‘ 4 
ge Ped AEP LISA’ 
that the moment of inertia is a ty AV S J, Fd Of , 4 
1=8.4 X 2 X 3*= 1,360 int VLAN LS LL 
It may be more convenient to make the V7 G4) 447 Y os , _ 
: . Vit (gf Fa aS, y 
chart on tracing .cloth or celluloid for Lt FFAP SP SAS 
os superposing on the section. Ordinates for 7 AF# Af 4 fh ie 
wes the construction of the chart are found wer, YT Lif, Th 
ats from h equals .¥37/6, where b is unity = ONAL /y SSA a, 
and I is 2, 4, 6, and so on. These choices az Sf os y, eu 
een of I and b fix c equal 2 in‘, Fig. 1. A hehohigle hg 
ru Obviously, other choices will yield data for Fe J J, PZ Of 4 Gi, 
‘ith charts of suitable size for any degree of GPS FIPS LS. 
hers accuracy wanted from the method. aainemcas enieiee eeeees 
and If the gravity axis of the section is ae 
the unknown, the moment of inertia can still 
lhe be determined from the chart. The chart 
in is moved relative to the section until the 
ys" humber of rectangles becomes a minimum. 
lo The minimum number is found by count- 
poet ing the rectangles. The axis of the chart, 
during the movement, must be kept par- 
sae allel to the direction of the undetermined Fig. |—Moment-of-inertia chart. 


gravity axis of the section. Scale: One in. = k, = one in. 
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The polar moment of inertia of a geo the number of rectangles, N, for sections 
metric figure of revolution can be de- of rotating bodies. The scale of the chart 
termined in like manner. It is given by is one in. equals k, equals four in. The 

l=Ne®, chart is constructed so that the rectangles 
where all factors have the same significance of three overlapping portions give three 
as those on the preceding page but in multiples of the constant c. This permits 
which the ratio of the scales is raised to closer estimation of fractional 
at unequal distances from the 
The ordinates of the 


the fifth power instead of the fourth. sections 


Fig. 2 is a chart for use in estimating axis of rotation. 


Graphical Determination of Moments of Inertia (continued) 
POLAR MOMENTS OF INERTIA 






chart are found from r equals ¥/Z//zi, 
where b is unity and J is multiples of c 
for the corresponding portion. 

Example: The crossed-hatched area, Fig 
2, represents the section of an automobile 
flywheel drawn to size; that is, to a scale of 
one in. equals k, equals one in. Accord 
ingly k equals k,/k- equals 4. The con 
stant c is 10°, and N is estimated to be 
26.3; hence, 


] = 26.3 X 10° & (4)*= 2,565 in’. 
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No 
econversion 


poablion 


Johnson Bronze is ready to supply your peace time 
bearing needs. We had no reconversion problem. The 
change from war production to peace time operation 
was made over night. And we have much more to 
offer Industrial America. Our facilities have been 
increased . . . our equipment is the finest obtainable . . . 
we have added greatly to our skill and experience. . . 
and we are the only beanng manufacturer that makes 
every type of Sleeve Bearing. Why not consult with 
Johnson Bronze now? Let us help you solve your 
bearing problems . . . help you get an early start for 
your post-war market. 


JOHNSON BRONZE CO. 


508 S. MILL ST. NEW CASTLE, PA. 


CAST BRONZE 
Plain or Graphited 





















SHEET METAL 
Rolled Bronze. Bronze 
On Steel. Babbitt On 
Steel 








BABBITT LINED 
Bronze or Stee! Backing 





LEDALOYL 


Power Metallurg y 





F BRANCHES IN 
T a 18 INDUSTRIAL 
CENTERS 


RODUCT ENGINEERING — NovemBeEr, 1945 
















DILECTO parts, like those illustrated, are ity, dryness, vibration, concussion. They 


used throughout communications systems, must be mechanically strong ... resistant to 
detecting devices and controls wherever moisture and temperature...and dielectri- 
electrical currents must be insulated. cally effective. In all these requirements 
DILECTO electrical insulating parts must DILECTO excels. 

function satisfactorily regardless of humid- DILECTO is also readily fabricated. It 
vas may be machined, punched, drilled, 
Ke. 


tapped, and even formed. It is made 
in many grades... each engineered 
to meet specific electrical or 
mechanical problems. DILECTO 















The Plastics tea phenolic: ar and aghect® may be the answer to your “WHAT 
o—Alam phenolic: nd - - 
pongo ale Molded ! 9 Plastic Available i ae and Parts MATERIAL?” problem. Send for 
cel pure Res -H-F ds and }UP” ned OF - ca : y 
DILECTENE on Suited to U- ee pricate , errennn catalog ‘“‘DO” which gives complete 
Espe o Spec ; ; 
on. Equip- olded to - p ra ews ‘ 
jasulation: chen ical aa Mo a technical and physical data. 
WAVEG = 5e,V {ves aD De scriptive Compre- DISTRICT OFFICES 
ment, : ives D NEW YORK 17. «© CLEVELAND 14» ~—— CHICAGO 11 
_Metallics Bulletin GF : on 1 CH SPARTANBURG, S.C. © SALES OFFICES IN PRINCIPAL CITIES 
The NON- a FIBRE sive Da ae \ Cata- e 
p Vuleanize nated hen net ua WEST COAST REPRESENTATIVES 
pIAMON esif jmpres Pr oducts- ; Availa le MARWOOD LTD., SAN FRANCISCO 3 
—_— ‘ < 
vO ecized Fibre- logs are @ . IN CANADA: 
Vulca 


DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


nT 





{ LL 1 Vecadiesed FIBRE COMPANY 


Established 1895.. Manufacturers of Laminated Plastics since IQIIm NEWARK 40-DELAWARE 
SS A SS A SS SSS SSS 
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YOUR PRODUCT, YOUR PLANT, YOUK POST-WAR PLANNING 


THERMONICS is the science of temperature control 
developed by Fenwal, Incorporated, by the direct pro- 
cess of determining the needs of industry and science for 
unerringly acnusebe thermal control of wide applica- 
tions. Many thousands of applications and tests have 
proven the efficacy of the Fenwal Thermoswitch. prime 
factor of this refined and exact science of Thermonics, 
which takes its place of due importance in the field of 
temperature control and thermal regulation. 


Thermonies as a science in itself earns and deserves 
the attention of: 


@ all processes and production re quiring regu- 
lation of extreme or moderate te mpe vanes : 


@ makers of equipme nt requiring light weight, 
compact, efficient thermal re -rulation; 


@ makers and users of machinery, equipment, 
vehicles, wherein a safety factor of control- 
ling or indicating excessive or dangerous 
changes in temperature is essential. 


¥F 


a cto" > i som f ; tt od a. 








THERMOSWITCHES 
FOR COMPLETE TEMPERATURE CONTROL 


[5 Pleasant Street, Ashland, Massachusetts 
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THERMOSWITCH is the prime factor 


: ae . ; < Lepper ea os 
in Thermoniecs. So many are the fune- - Z 











tions of THERMOSWITCH. and so com- | Eas, 
prehensive is the field of Thermoniecs, ae 
that practically all processes of manu- an 

facture requiring accurate thermal i> < 
regulation are served by THERMo- Fe yalln 


SWITCH. Few, if any produc ts whose 
efficiency depe nds on te mperature 
control, exist today or are planned, 
that can omit the consideration of Thermonics in basic 
engineering and the use of THERMOSWITCH for functional 
competency and economy of operation. THERMOSWITCH 
in its many types and adaptations. offers a lightweight, 
compact vibration- proof, highly sensitive yet rugged 
regulatory and detectory unit of almost unlimited utility. 


Fenwal's data folder on Thermonics will prove of e 
value to engineers. Your copy is ready for you, 
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Model 1200 for D. C. 
operation—Quick action 
available with contact rat- 
ings up to 10 amps. Either 
quick or time delay action, 
normally open or closed. 


Model 1040 for A. C. 
operation — Quick ac- 
tion available with con 
tact ratings up to 50 
amps. Either quick or 
time delay action, nor- 
mally open or closed. 








@ Circuit Control with 
ADLAKE MERCURY RELAYS 


Contacts and break-offs are as quick as a wink because 
Adlake Plunger-type Relays (models for A.C. or D.C.) 
use fast-moving, liquid metal mercury . .. positive in action, 


























HOW THEY WORK 


ENERGIZED — Coil C pulls 
plunger P down into mer- 
cury M. Mercury thus dis- 
placed enters thimble T 
through orifice O. Inert gas 


silent and chatterless; will not burn, pit, or stick. 


Under the most exacting conditions . . . heat or cold, 





dirt, dust, or moisture they’re ready and prompt to per- 
form. Mechanisms, encased in armored glass or metal 


in thimble gradually escapes cylinders and then hermetically sealed, are impervious to 


through ceramic plug CP, the elements and oxidation. 
thus producing time delay. 
No cleaning, no inspection, no servicing ... relax and 
ENERGIZED— Mercury now Rls 
fills thimble T, is completely let an Adlake Mercury Relay work your timing, load, or 


leveled off and mercury-to- control circuits—automatically and trouble-free. 
mercury contact established 


Our bulletin tells the complete story, write for it today. 


= 


between electrodes E and 
EE. Degree of porosity of 
ceramic plug CP determines 












length of time delay. 





TRADE MARK 


THe ADAMS & Westhake Company 


ESTABLISHED IN 1857 ELKHART, INDIANA '  NE*' YORK - CHICAGO 





MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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Motors, Generators, Motor Gen- 
erctors and Voltage Regulators 


THE L, elan | ELECTRIC COMPANY 


DAYTON, OHIO + IN CANADA, LELAND ELECTRIC CANADA, LTD....GUELPH, ONTARIO 
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ACROSS-THE-LINE TYPE without overload protection 
Everywhere relied upon to give positive 


range of machine- design requirements. Sep- 
control of motors: especially suitable for oil burn- 


arate switch units are available for installations in 
ers, refrigerators, motor-driven machinery and switch housings built into motor-driven machinery. 
lighting loads. . . 
5 5 No. 6808 (upper and lower right) is a double-pole 
These switches have rugged, durable mechanisms switch for single phase motors; No. 7810 upper 
built to perform ‘with the sturdy integrity char- 


and lower left) is 3-pole for 3-phase jobs. 7810 
acteristic of Arrow-H & H Lines. 


Bakelite arc combines greatly increased mechanical life with 


snuffers increase breaking capacity; kick-off re- small size: —4\" high, 2!\\%" wide, 2!°," deep over all. 
lease mechanically starts the switch blades in The line includes 3-way, 4-pole and 2-speed revers- 
motion and prevents sticking; extra-heavy blades ing switches. All have horsepower ratings. .. Every- 
and contact jaws increase current-carrying capacity. thing you may need in this line will be found in Mo- 
Different styles of mounting are supplied for a wide 


tor Starting Switch Catalog No. 9-M— on request. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN.,U.S. A. 
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AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


Want real proof of relay ruggedness? Many months ago, several Class 
“B” relays, taken from regular production, were placed on “‘life test.’’ 
Today, with no attention except for occasional lubrication, they are 
still functioning satisfactorily—and every one has hung up the amazing 
record of more than 300,000,000 operations! For ruggedness—for all 


the other features you need, specify Automatic Electric’s Class ‘*B” relays. 


Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions... compact also with magnetic shielding cover, when specified. 


The Class ‘'B’’ relay, and many others, are shown in Catalog 4071. Write today for your copy. 


AUTOMATIC & ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET ° CHICAGO 7, ILLINOIS 
In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
88 
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HERE'S THE FULL STORY 














SEND FOR IT TODAY... 


wee + eee meer — no re 


IN A DETAILED, 8-page bulletin now available, Raytheon Manu- 
facturing Company tells the complete story about the dependable 
Raytheon Voltage Stabilizers. These trouble-free magnetic-type 
units... with no moving parts to get out of order... stabilize AC 
from ordinary voltage sources to within plus or minus a half percent, 
throughout their full rating. 


The bulletin includes such useful information as electronic 
applications, performance features, principles of operation, operat- 
ing characteristics, graphs, specifications of the three immediately 
available designs, cased, uncased, and endbell, and a price list. 


We urge you to send for your copy promptly. Ask for Bulletin 
DL48-537, and address your request to Raytheon Manufacturing 
Company, Electrical Equipment Division, Waltham 54, Mass. 


) + 
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RAYTHEON 


MANUFACTURING COMPANY 
WALTHAM $4, MASS 





ELECTRICAL EQUIPMENT DIVISION 


Excellence tn Electonics 
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Right— Muft 
versal pressu 


switch with Am- 
phenol electric 
connection. 








ULTIVERSAL 
ressure Switch 


re 


al 


left Multiversal 
pressure switch illus- 
trated above is 
shown equipped 
with capillary tube 
and bulb, supplied 
in any length or style 
of bulb. 











Illustration and drawing of Multiver- 
sal pressure switch for standard 2" 
conduit fitting electrical connection. 


with the adjustable 
differential feature 


HERE is a wartime development by Cook engineers that is ideally suited to ail 
industry where pressures and temperatures must be detected and controlled. The 
Multiversal pressure switch is fast becoming the standard control component to 
many manufacturers of hydraulic, gas, steam and air actuated equipment, or in 
processing where these factors are present and must be controlled. This switch 
may be used to control pressures from 2 to 30 P.S.I. and temperatures from 70° to 
200° F. It also has a differential adjustment feature permitting adjustment of the 
ff” and “on” position within the operating range. 

Pressure connection is 14” pipe. Electrical capacity is from 1 to 10 amperes at 
120 volts A.C., depending on differential adjustment. Electrical connection can be 
either Amphenol or standard 14” conduit fitting. Overall size of the switch is 234 
diameter, 27%” high, and weight is approximately 9 oz. This switch may also be 
supplied to operate on higher pressures or temperatures upon application. 

This is only one of a line of Cook standard and special pressure switches that 
may be adapted to your control problem. Cook engineers will be pleased to 
recommend the proper switch for your requirement, or upon application, design 
a switch to meet your particular need. 





2700 SOUTHPORT AVENUE . CHICAGO 14, ILLINOIS 
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the NOW SERVE ME AT —- 


eS a The creative engineering which armed our fighting lished an experimental laboratory in Greenwich. 
a men for Victory has no less a responsibility in the years AIREON’s Creative engineering in radio communica- 
aya of peace ahead. Now that the war is won, we have the tions, electronics, musonics and hydraulics will 
re job of making this a better world. with production proficiency in contributing d 
that AIREON produced huge quantities of communica- for future service, 
1 to tions and radar equipment and other machinery for In peace, as in war, AIREON will stand f 
sign waging war. Its achievements were equal to its heavy and performanc 

responsibilities, and its workers established an outstand- 

ing record of performance. C 

AIREON enters peacetime production with a notable PRESIDENT 


engineering organization, highly skilled personnel and 
great confidence in the future. We have developed many 


products which will contribute to better living, for the 
manufacture of which all 15 AIREON plants will con- 
tinue in production. $ i 
In order to extend our usefulness we recently estab- 
MANUFACTURING 
CORPORATION 


1S NEW YORK. GREENWICH + CHICAGO + KANSAS CITY + OKLAHOMA CITY+ BURBANK + SAN FRANCISCO 
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115 VOLT CONTINUOUS DUTY IN 25° C. AMBIENT 








Specifications of Type E-8 Motor 


























































DIMENSIONS 32 
Maximum H.P. 1/12 | 1/16 | 1/25] 1/35 | 1/50 Ty al, (BS 
RPM, 7500 | 5800 | 3800] 2800 | 1750 3 Ital ae LERN 

rVOLAP 
Amps Input 8 | 67 | 46 | 38 | .32 Le OOOF ‘| 

tt, b>—— a 1 
Starting Torque in| 200 } 200 | 200} 200 | 200 ie ‘ 
% of F. L. Torque | min. | min, | min. | min, | min. le iste 13° [Sate 138 
































Your new product will perform better and 





have additional sales appeal . . . witha 


dependable motor 








A modern, scientifically engineered motor, BRUSHES — Furnished with metal graphite or 
, : : ee electro graphite brushes of ample size to assure 
such as —y of a different — nd unusually long, brush life. Phosphor bromze or 
styles made by Oster, is of prime importance in 


beryllium copper brush springs. 
making your product perform satisfactorily. WINDINGS — Available for operation on 12, 24 


’ : ; or 115 volts, in shunt, series, and split series types. 

The model E-8 Oster Motor illustrated above MOUNTINGS — Available for either base or flange 
gives you the advantages of light weight, com- mounting. 

pactness, and dependable, trouble-free perform- MODIFICATIONS — Motors can be furnished with 

ence. hese ave the detells: special shaft extensions, finishes, leads, etc. 

Motors can also be furnished for operation in 

HOUSING — Die cast, open or totally enclosed high ambient temperatures and high altitudes. 


FINISH — Black, baked enamel. All ratings and data are approximate. 
BEARINGS — Single or shielded ball bearings, or Let us help you fit this and other famous 
sleeve bearings. Oster Motors to your requirements, 



















John Oster Manufacturing Co. 


DEPARTMENT P-29 e RACINE, WISCONSIN 
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VARIABLE CAPACITORS 


...- direct to you...from the 
plant nearest you 


Where is the supplier located? What about ship- WATSEKA, ILL. 
ping costs? How fast deliveries? What about ) 
specialized engineering assistance ? 


R/C has solved problems such as these for its TORONTO 
clients by maintaining, in addition to its big Camden, 
N. J. plant, an affiliate in the Middle West and a 
subsidiary in Toronto, Canada. CAMDEN, N. J. 


These plants, servicing sales offices from New 
York to California and Canada assure utmost efh- 
ciency from any standpoint you can name. 





Service direct to you, from the plant nearest you, 
is the aim of Radio Condenser Company—and this 
is backed by strategically placed sales office service 
literally at your fingertips. 





RADIO CONDENSER CO., Camden, N.J.°* Radio Condenser Co., Ltd., Toronto, Canada 


RADIO CONDENSER COMPANY 


SUPPLIERS TO SET MANUFACTURERS ONLY 
1945 
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..... DESIGNED FOR 
MICROPHONE AND THERMO-COUPLE SWITCHING CIRCUITS... 


and other extremely low power control applications 


The Struthers-Dunn a-c operated Type 91XBX100 Relay 

has double-pole double-throw, make-before-break contacts 

that are especially designed for handling milli-volt, milli- 

ampere, and milli-watt loads. Each moving contact consists 

of six laminations. The long sliding motion of the six DISTRICT ENGINEERING OFFICES 
contact surfaces results in extremely low and constant con- IN THESE CITIES TO SERVE YOU: 
tact resistance, thus assuring electrically smooth perform- 


ance—a “must” in audio frequency or recording instrument 


ATLANTA + BALTIMORE + BOSTON + 
switching circuits. 


BUFFALO e CHICAGO « CINCINNATI « 

° ° ° ° CLEVELAND «+ DALLAS + DENVER « 

The metal mounting plate acts as a shield, isolating the DETROIT » HARTFORD + INDIANAPOLIS 

magnetic structure from the contacts, minimizing the pos- + LOS ANGELES » MINNEAPOLIS » MON- 

sibility of induced a-c hum in the contact circuits. peg ted pee NR gy ll 
Operating coils are available for use on standard voltages cine , de 
up to 230 volts a-c, 60 cycles. 


STRUTHERS-DUNN, Inc., 1321 Arch Street, Philadelphia 7, Pa. | 


STRUTHERS-DUNN 


5,312 RELAY TYPES 
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NEW BALLENTINE — - 


> aca EE 


adherence to close tolerances. It is especially suitable 
Si NGLE VA LU E for built-in applications, as it has no switches—no 
brushes. [deal for projectors, fans, and similar applica- 


CAPACITOR MOTOR tions where high heat losses are not desirable. 


Other QUIET Ballentine Motors from 1/1000 to 1/8 


H.P. will soon be available. 
This miniature powerhouse heads the parade of 


Ballentine Motors now rolling off the production lines 
and available for prompt delivery. 


Like all QuiET Ballentine Motors, the Single Value 
Capacitor Motor is the result of expert craftsman- 
ship at its best — precision dynamic balance —strict 


RUSSELL ELECTRIC COMPANY 


348 ‘WEST HURON ST., CHICAGO 11, ILLINOIS 


Manupgactaos J BALLENTINE MOTORS 
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STUPAKOFF 


CERAMIC INSULATORS 
FOR YOUR PRODUCTS 


PADDER AND TRIMMER BASES 


RESISTOR PARTS 
STUPAKOFF pro- 


duces precision-made 
ceramic resistor parts as 
rods, plain or threaded; 
astubes,plain or thread- 
ed;as winding forms for 
all types of resistors; 
and metallized for sol- 
der-sealed resistors. 
STUPAKOFF ceram- 
ics are dense and sturdy, 
vitrified to withstand 
moisture, resistant to 
vibration and thermal 


shocks. 


Padder and trimmer 
bases that are mechani- 
cally strong,dimension- 
ally accurate, and elec- 
trically stable, keep as- 
sembly lines flowing, 
minimize breakage in 
production and in use, 
insure consumer satis- 
faction. STUPAKOFF 
combines mass produc- 
tion with laboratory 
precision. Exacting con- 


trol extends from scien- 


tific testing of raw ma- 
terial through final 
packing. STU PAKOFF 
engineers are at your 
service. 


ELECTRIC APPLIANCE 
CERAMICS 


STU PAKOFF insu- 
lators are planned to 
meet the demands of 
assembly line produc- 
tion and to endure the 
rigorous usage require- 
ments, thus minimizing 
field failures and service 
calls. Made vitrified, 
dense, non-hygroscopic 
or porous as required. 
Made to withstand 
sudden temperature 
changes without frac- 
turing. Engineered to 
suit the job. 


* BUY VICTORY BONDS * 


TUBE PARTS 


From the day when 
the first STUPAKOFF 
ceramic heater insula- 
tor was produced forthe 
first A.C. radio tube, the 
name STUPAKOFF 
has been a synonym for 
quality in the field of 
radio ceramics. Adher- 
ence to specification 
tolerances, both me- 
chanical and electrical, 
and to the proper mate- 
rial for the specific appli- 
cation are integrated 
in every STUPAKOFF 


product. 








ARM a +. 
: Qravy 


OR GRE 
ACHIEVEMENT” 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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Ransohoff batch washer with 
push button reversing control 


og Rehnberg-Jacobson drilling 
machine with combination starter 


Ransohoff metal cleaner with 
manual reversing control 


Why Machinery Designers like these 
A-B Size O and Size 1 Starters 


Small size ... millions of operations . .. main- 
tenance-free performance ... and fine appearance 
-.. these are the four outstanding features which 
make Size O and Size | solenoid starters so pop- 
vlar with machinery designers. They know the 
importance of space saving . . . of trouble-free 


operation . . . of attractive looking control equip- 
ment. And, above all, they value the sales asset of 
the well-known Allen-Bradley trade mark on con- 
trols sold with their machines. It is the label of 
quality. There is a standard cataloged A-B unit for 
every need. Send for Bulletins 609 and 709 today. 





Manual Manual Reversing Automatic Automatic Reversing Combination 
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‘Jie ALLEN-BRADLEY 
SIZE 0 and SIZE 1 
SOLENOID STARTER 











So SIMPLE 
~-- 80 TROUBLE-FREE! 


Only ONE moving part... the simple magnetic plunger 
with the double break moving contacts. Like all Allen- 
Bradley solenoid starters, these Size O and Size 1 starters 
have no pins, pivots, or bearings to corrode ...no jumpers 
to break. And the patented silver alloy contacts require 
no cleaning, filing, or dressing. You can install these 


starters ... and forget 'em. Send for Bulletin 709. 


Allen-Bradley Co.,1316 S. Second St., Milwaukee 4, Wis. 
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SOLENOID MOTOR CONTROL 


APPLIANCE CONTROL MAKERS 


CAN CHOOSE 


NOTHING LESS than 100% accuracy 
in an automatic control will satisfy 
manufacturers now designing post- 
war washers, ranges, dish washers, 
refrigerators, automatic roasters, and 
other electrical home appliances. You 
can guarantee absolute accuracy, to- 
gether with dependability and long 
life, if your control has a Telechron 
synchronous motor. 


These self-starting motors are now 
available at low prices. They are com- 


TELECHRON MOTORS NOW 


pletely accurate because they operate 
in perfect synchronism with all com- 
mercial AC frequencies. They’re 
light, compact, and powerful. Long, 
trouble-free life is assured by pre- 
cision building and Telechron’s ex- 
clusive lubrication method. 
Telechron quality is the result of 
25 years’ experience. We’ve built 
synchronous motors right through 
the war — adapting them to an inter- 
esting variety of automatic controls. 


THE HEART OF 

















WASHER 


KITCHEN 
RANGE 


This application engineering is at the 
service of appliance control makers 
who want a better motor. There’s no 
obligation. Address Motor Advisory 
Service, Dept. D. 


Telechron 


REG. U. S. PAT. OFF. 
WARREN TELECHRON COMPANY 
ASHLAND MASSACHUSETTS 
Makers of Telechron Mectric Clocks and Synchronous Meters 


THE INSTALLATION 


























ROASTER 
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Bulletin 105 — 
gle pole, single and double throw. Con- 
trols % HP on 115-230V. 


“Little Giant Relay" sin- 


Bulletin 106—Midget Relays for light 
duty available in single and double pole, 


single and double throw. 


WARD LEONARD RELAYS include types and sizes for every application. 
They all have crisp action, are dependable and durable yet consume but 








BULLETINS TELL THE 
WHOLE RELAY STORY 


Bulletin 81— Intermediate Duty Relays 
in single and multipole arrangements, 
single and double throw. 


Bulletin 362 — Motor Driven Time Delay 
Relays for operation on alternating 


current. 


Bulletin 104 — Midget Relay for tight 
places—Vibration resistant—Double Pole, 
Double Throw — Available for 6 to II5 
volts A.C. or D.C. 


little current. Send for the data bulletins of interest to you. 





WARD LEONARD ELECTRIC COMPANY 


WARD LEONARD 


RELAYS * RESISTORS » RHEOSTATS 


Electric control = devices since 1892 


Offices in all principal cities 


63 SOUTH ST. 


Propuci 


Bulletin 131 and 132 — Heavy Duty Re- 
lays single and multipole, single and 
double, contacts rated up to 25 amp. 
on 125-250V. 


Bulletin 251 — Sensitive Type Relays for 
direct and alternating current operating 
on .014 watts. 


‘Bulletin 351— Thermal Time Delay Re- 


lays with thermostat built into relay 


assembly. 


Bulletin 103 — Aircraft Power Relay. Sin- 
gle Pole, Single Throw for 24 volts at 25 
amps. D.C. Withstands high values of ac- 
celeration of gravity, shock, and vibration. 





BUY 
VICTORY 
BONDS 
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a lot of power 








TD ctopea originally as an airborne generator for remotely located 


radar stations, this especially designed and built EEMCO unit sets new stand- 


Generator Data: Totally enclosed; glass insulated, 
available in 500, 600 and 1200-watt capacities; 32 and 
120-volt; ratings at 50° temp. rise; ball-bearings life- 
time lubricated; also available with integral panel con- 
taining meters and voltage regulator. Immediate produc- 
tion contracts can now be accepted. 


EEMCO engineers are prepared and experienced in solv- 
ing tough generator and motor problems; in the building 
of drives, gearing unit or control devices. Submit your 
problems to EEMCO today. 











Send for your copy of EEMCO’s new catalog... 
‘Custom Built Motors for a World of Needs’’ is 


now available. Ask for your copy — no obligation. 











ards for a light weight source of electric 
power. Only through advanced research 
and manufacturing methods could so 
much output be made available for con- 
tinuous duty with so little weight. 
Weighing but one-half as much as for- 
merly available equipment, many com- 


mercial, rural and marine applications 


can now be filled. 


aoe ee Re 
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i 


€EMCo) 
ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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Detco AppiiaNce motors are designed 
for specific uses in a multitude of exacting 
jobs requiring fractional horsepower. 
During the war Delco Appliance motors 
displayed extraordinary performance in 
aerial combat at high altitudes. Many of 
the features incorporated in these motors 
have bright futures in industrial appli- 


cations. Precision methods developed dur- 


Sewing 
Machine 
Motor 








Gear 
Reduction 
Motor 

~~ 


eens DELCO APPLIANCE 
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1/100 H. P. SERIES MOTOR— Low 


Voltage, DC—Continuous Duty Type. ons 











ing wartime make Delco Appliance mo- 
tors still more efficient and dependable. 

Before your product design “‘jells)’ in- 
vestigate these war-proved features. Our 
technical men will help you select the right 
motor to meet your specifications. For 
complete information, write DELco APPLI- 
ANCE Drviston, General Motors Corp., 


Rochester 1, N.Y. 






Aerial 
Camera 
Motor 


Wi tek ge] $) 





FRACTIONAL 
HORSEPOWER 

























The Royal Bengal Tiger 
is a fighter, 500 Ibs. of 
brawn, and hard to cap- 
ture. Asiatic natives 
most often trap him in 
home-made cage traps. 
Bait is staked to the 
floor, and when the tiger 
enters, a trigger drops 
and latches both doors. 



















Dangerous, abrasive metal which forms in lubricants due to 
wear. This metal is now TRAPPED and removed by Lisle Mag- 
netic Plugs, before it can do damage. 


















INY metal particles, sharp as razors, churning and 
circulating in bearings, gears, and moving parts — 
These are a major cause of premature wear in many 
products — flaking off all the time —collecting in the 
lubricant — grinding away constantly at delicate surfaces. 
Now you can TRAP such harmful metal as fast as it 
develops, by using Liske MAGNETIC Plugs in place of 
ordinary drain and fill plugs. A powerful magnet in each 
Lisle Plug reaches into the oil, PULLS out the abrasive 
particles, HOLDS them securely until cleaned off. Lisle 
Plugs come in all standard sizes, cost little more than or- 
dinary plugs, retain their magnetism for 10 years. 
SAMPLES FOR ENGINEERS, DESIGNERS—We will gladly 
furnish Lisle Magnetic Plugs without charge to test in your 


products. No obligation. Tear out this ad and write today. 
' 

















LISLE CORPORATION Box 1002 Clarinda, lowa 


PLUGS 


Fit right into your post-war plans! 
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FOR THE. VITAL 


60 % 


@ For the 60% of all print users who re- 
quire prints in medium quantities, here's good 
news! The new Bruning Model 41 Printer- 
Developer provides prints in ample supply 
for your needs—exposes and develops Black 
and White Prints from roll stock or cut sheets 
—yet is priced much lower than a large- 
capacity, high-volume machine! 

With its brilliant, new 2,000 watt glass 
mercury arc light, the Model 41 gives you 
clear, sharp prints—has an actual printing and 
developing width of 46 inches. Control has 
been amazingly simplified —no experienced 
operators needed. And because the Model 41 
requires no plumbing, you can put it any- 
where in drafting room, engineering depart- 
ment or office — have prints where you want 
them. Get full information about the Bruning 
Model 41 Printer-Developer—send today for 
free illustrated literature. 


CHARLES BRUNING COMPANY, INC. 
4746-58 Montrose Avenue, Chicago 41, Illinois 


Please send me complete information on your Model 41 
Printer-Developer—and on other Bruning printing and 
developing machines for making Bruning Black and 
White Prints. 


Name 
Company 
Streei 


City State 


li 









The Bruning Model 41 Printer-Developer embodies a 
radically new method of cooling to provide greater uni- 


RRUNING 
41 





PLENTY OF PRINTS 





formity of prints and greater operator comfort. 


CHARLES 


NEW YORK 


Atlanta 
Kansas City 
St. Louis 


It4 Positively Right — Jn Bruning Black and White 





BRUNING COMPANY, INC. 


Since 1897 
CHICAGO 


Boston Detroit 
Milwaukee Newark 
San Francisco Seattle 


Provuct ENGINEERID 
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LOS ANGELES 


Houston 
Pittsburgh 
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COMPACT CONTROLS 
with Allied’s “E” and “F” Relays 


























The E relay illustrated is a single pole, double 
throw arrangement. The standard silver contacts 
are capable of carrying one —“_ at 24 volts DC 
or 115 volts AC non-inductive. Insulation is bake- 
lite. Alloy contacts are available. Other contact 
arrangements may be furnished. The E is 15/16” 
high, 1 1/16” wide and ! 1/16” long. Weight 1'% 
ounces. 





The F relay shown is a sitigle pole, single throw 
normally open combination. The standard contacts 

three amperes at 24‘volts DC or 115 volts AC 
non-inductive. kelite ‘insulation is used. May be 
supplied on other contact combinations. Silver is 
standard contact material, alloy contacts can be 
substituted. The F is 1 11/32” high. 1 3/16” wide 
and 1 3/32” long. Weight is 17% ounces. 











|B steed for electronic controls in 
which space limitation is a criti- 
cal factor, the E relay is small enough 
to fit into an area of approximately 
one cubic inch. Light too, it weighs 
about one ounce. TheF relay, although 
available in two pole, double throw, 
is only slightly larger and weighs less 
than two ounces. 


Used in your electronic assembly 
these relays will save you space and 
weight. Moreover you will be assured 
of positive and quiet operation, for 
into these relays go the same careful 
design and manufacturing precision 
found in Allied’s larger relays. 


Whatever your relay applications, 
check with Allied. In addition to sen- 
sitive, telephone, power, differential 
and other types of relays Allied man- 
ufactures solenoids and electro-mag- 
netic devices. A number of strategic- 
ally located plants are available to 
supply your immediate requirements. 
Allied’s quality standard is in keep- 
ing with your post war products... 
write today for more information. 


CONTROL COMPANY, INC. 
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NEW! 


A complete 24 page 
_ Illustrated Manual 


PERMaNER | 
A UAT. LAGS 


for J ndusby a 


This unusual Arnold manual on permanent mag- 
nets is the product of many months of careful 
research and planning. 

It is devoted entirely to the consideration of 
the factors affecting the design, fabrication and 
application of Alnico permanent magnets. Writ- 
ten entirely by Arnold engineers, its purpose is 
to help engineers in industry to better utilize 
the magnetic and physical characteristics of 
the Alnico alloys in arriving at efficient design. 


WRITE TODAY, 


on your letterhead, for your free copy 









Re Fes 


THE ARNOLD ENGINEERING (‘OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 
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NEW YORK 13, N.Y 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, MH. Y.. CABLES: “ARLAB™ 
TE $e es . DEE: 


THERMOSTATIC 








CONTROL @ 


Use the ““Know-How” of the Ulanet 
Organization in solving your 
Thermostatic 


Control problems 


TYPE DSK 
TWO THERMOSTATS 
IN ONE COMPONENT 








Ulanet designed and fabricated thermostats 

have contributed to the trouble-free thermo- 

static operation of many electrically heated 

products manufactured by major companies. 
May we consult with you ? 


Literature rbvacable 


GEORGE ULANET COMPANY 
104 EAST KINNEY ST., NEWARK 5, N. J. 


hermostats 


ALSO A 





DEVELOPED, DESIGNED 
AND MANUFACTURED 
SINCE 1930 


a: NATE 


COMPLETE LINE OF THERMAL TIMERS 
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AC TYPE “T”,, 


AC TYPE “L” ~ 
Pa 


DC TYPE “Ht 


~ ASSURES CORRECT APPLICATION OF 


For continuous duty operation, Type 


“Tt Micromotors are built in sizes up 
to 1/25th horsepower, and Type “L” 
up to 1/40th horsepower. Direct Cur- 
rent series and shunt wound types are . 
in sizes up to approximately 1/20th 


horsepower. Below are shown Micro- 
motor applications typical of those on 
which Redmond “Customer Engineer- 


casera terrier §=6=— se MICROMOTORS 
for assuring best results. 


AC APPLICATIONS PECIALISTS in small motor engineering are ready to 
S serve you. Backed by years of experience and com- 
plete equipment, these Redmond engineers have the 
ability to thoroughly analyse and solve difficult applica- 
tions. They'll tell you exactly how to use Micromotors 
for obtaining fine performance, trouble-free operation 
and long life. Get acquainted with Redmond “Customer 
Engineering Service”. Write us today. 





COMPANY, INC. 


Owosso, MICHIGAN, U. S. A. 


' 5 cig 
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Gambeson: 4 putky. 


quilted garment worn under 
the armor of knights to absorb 
violent blows. 


During the war years, brushes 
on electrical equipment had to 
stand up under unusual condi- 
tions of vibration and mechan- 
cal shock, such as in aircraft 
and armored vehicles—a very 
real form of punishment. While 
not the normal condition of 
brush operation, our ‘know 
how’’ enabled us to make a 
product tough enough to with- 
stand this abuse. 


Just another example of the 
“extra margin’ built into all 
MORGANITE products. 

Use MORGANITE and know 
you're right. 














MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY 1,N_Y. 




















A WISCONSIN »4¢r- Zooled ENGINE 
Does the Work... 


In plant material handling, this Wisconsin-powered 
HYSTER 20 Lift Truck, made by The Hyster Co., 
Portland, Ore., cuts time and labor costs, speeds up 
production and promotes plant operating efficiency. 
Powered by a Model VF-4 Wisconsin 4-cylinder air- 
cooled V-type engine, this unit has a load capacity 
of one ton and will travel up to 11 miles per hour, 
fully loaded. Has ample towing capacity to meet 
any need, 

If your equipment requires rugged, dependable 
power within a 1 to 30 hp. range, you can't do 
better than to specify: “Wisconsin”, 


ZGANISCONSIN MOTOR 


Corporation 
MILWAUKEE 14, WISCONSIN, U. S. A 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 





cal equipment. 


ELECTRIC SPECIALTY co. 








1629 Telegraph Avenue 453 South Spring Street 9 South Clinton Stree 
Ookiand 12, Colifornia los Angeles 13. California Chicago 6. Ilinow 
Glencourt 5838 Tel MUtuc! 3824 Tei RAndolph 3596 















GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, vc 
& universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers. . 


. not ordinary stock units, but motors, 


generators and other devices properly designed 


to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 







made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 










208 SOUTH STREET, STAMFORD, CONN. 
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Delco motors were developed by Delco 
Products engineers working in close coopera- 
tion with the fast-paced automotive industry. 
They are specifically built to overcome the 
“trouble spots’ reported in factory records— 
insulation burn-out, bearing failure, misalign- 
ment and others . . . have won the confidence 
and respect of plant engineers through long 
service and low maintenance on machine 
tool applications. 


Dynamically balanced to reduce vibration, 
heavily insulated to insure economical serv- 
ice, and scientifically designed and machined 
for exceptionally long life, Delco motors give 
dependable performance that makes them a 


worthy choice for your industrial uses. 


Delco motors are built to drive machine tools 
in high-speed, long-hour operation. They will 
help keep your production at its peak. 


KEEP BUYING VICTORY BONDS 


rjitee 


DIVISION OF GENERAL 
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MOTORS 


MOTORS CORPORATION 














Modern thermostatic bimetals—of the 
nickel-chrome-steel type developed by 
Chace—are frequently called upon to do 
exacting jobs under extremes of heat and 


cold. 


The bimetal element governing the safety 
pilot in a gas stove must operate perfectly 
in a flame temperature’ of 1200° F. The bi- 
metal element of a meteorological instru- 
mentat high altitudes must operate perfectly 
at 100° F. below. In aviation instruments, 
the actuating element must respond in- 
stantly and unfailingly—whether the plane 
is climbing through swiftly changing tem- 
peratures, is flying upside down, or is shoot- 
ing ahead at 400 miles an hour. 


Whatever your temperature responsive de 
vice may be—and however difficult its 
operating conditions—you will find among 
Chace Thermostatic Bimetals one precisely 
suited to your needs. 


There are 35 types, each of which offers 
specific advantages to appliance or control 
manufacturers. Sold in sheets, strips, and 
finished forms. 








110 











SYWCHRON 


SYNCHRONOUS 


SELF- 
STARTING 


SELF- 
LUBRICATING 


TIMING MOTORS 


UR fighting forces still demand the big- 
gest part of our production of these 
miniature time-tested motors—but that does 
not interfere with our planning for your peace- 





time requirements. Write today for engineering 
data. 


HANSEN MANUFACTURING CO., 


Princeton 5, Indiana 


INC. 




















Se FLEXIBLE 


RELIABLE 


REASONABLY PRICED 


. 


COMPACT 


colt 
ApeTh 


ELECTRO-PNEUMATIC TIME DELAY RELAY 


ELIZABETH AGA NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 
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X-RAY TUBE 
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FLUORESCENT 


SCREEN .' 








TRIGGER 
TUBE 








TURN-ON SWITCH 


TURN-OFF RELAY 
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Picker 


and Automatic 
Chest-Survey Unit uses 


RCA electron tubes to time X-ray 


exposures automatically 


The Problem: A major bottleneck in chest 
X-raying technique was the measuring of 
the thickness of the body and guessing at 
density so as to get properly timed ex- 
posures. Each variation in body thickness 
or density required different settings of 
the controls. The quality of the picture 
was seldom uniform; the method was slow. 


The Electronic Method: In the Picker 
X-ray unit, exposures are controlled auto- 
matically, the electronic way, from a single 
push-button; all body measurements and 
density determinations are eliminated. Ex- 
cellent pictures result from each exposure 
with this new method, at a rate of more 
than 3 a minute. 


How It Works: As X-rays pass through 
the body, they illuminate a fluorescent 
screen in direct proportion to the amount 
of X-radiation penetrating the body. The 
X-ray image is photographed on miniature 
film directly from the fluorescent screen. 
An RCA-1P21 phototube picks up light 
from the fluorescent screen. The amount 
of light necessary to operate the phototube 
is exactly the same as that required for a 
perfect photographic negative. Operation 
of the phototube triggers an RCA-1C21 gas 
triode, which trips a relay to shut off the 
power in the X-ray machine at the correct 
exposure interval. 


Advantages: Speed, uniformity of ex- 
posure, and simplicity of adjustment for 
each new picture, are advantages for large 


Propuct ENGINEERING 


X-ray clinics. Moreover, the machine 
makes it possible for any doctor, hospital 
technician, or other X-ray user, to take 
X-ray pictures of professional quality. 


Other Applications of Phototubes: Photo- 
tubes, in conjunction with other RCA 
tubes, are performing innumerable auto- 
matic operations—such as counting, in- 
specting, sorting, measuring temperature, 
controlling lights, operating alarm sys- 
tems, detecting fire and smoke, etc. 


Turn to Electronics For a Solution of 
Your Own Problems: Electron tubes of ali 
types are performing important jobs in 
industry—heat-treating metals, preheat- 


ing plastics, sealing metal to glass, con- 
trolling machinery and motors, and many 
other important tasks requiring precision 
and speed not possible by other means. If 
you have a problem electron tubes might 
solve, RCA engineers will be glad to help 
you or put you in touch with a manufac- 
turer who can. If you are designing elec- 
tronic equipment, RCA tube-application 
engineers are at your service. 

For a helpful book of case histories, send 
for a copy of “16 Examples of RCA Elec- 
tron Tubes At Work in Industry.” Write to 
RCA, Commercial Engineering Depart- 
ment, Section 62-61Y, Harrison, New 
Jersey. 


RADIO CORPORATION 
OF AMERICA 


TUBE DIVISION 


Novemser, 1945 


HARRISON, N. J. 





an ; THIS 
sal Service | 1S OUR 


Approved RIBBED Jencus 


Aine TRADE-MARK 


DYNAMOTORS. »»+the reason for you to 
7 


- depend on COLE-HERSEE 


Largest selling line of auto- 
motive, aviation and electronic 
switches and contacts... sock- 
ets and connectors. 





Backed by a guarantee whose integrity 
has never failed for 25 years... 


Whatever you need in a contact, connector, 
switch, socket . . . Cole-Hersee has it... in. 
one quality — the best; and at one price ..« 
the most economical you'll find! 


Prom THE SMALLEST IN SIZE 


To THE LARGEST IN OUTPUT (ee) a. | ERSEE \ 


Engineered and built by specialists, EICOR COMPANY 


DYNAMOTORS have earned their fine QUALITY ELECTRICAL AUTOMOTIVE EQUIPMENT 
reputation through years of exacting serv- $4 OLD COLONY AVENUE, BOSTON 27, MASS. 
ice. These dependable units furnish the 


necessary high voltage power for commu- 


nications, direction finding, radio compass 8, Their Better FIT 





and other controls. 
Our complete line of frame sizes makes 


possible the widest available range of dy- Wised Provides pithy) 


namotor output ratings in the most com- HI 
IN 
er 
if] Mh | Hi HT 
| HHT 


pact sizes and weights. This assures the | | 
most economical size and weight for every as 
need! i | 1 


i i 


The experience and skill of Eicor Engi- 


| a \ \ NY \ \ 
neers are instantly available to help you | ») Fewer Burnouts’ 
W) HWY] WP TY 


on any problem involving Dynamotors, 


Motors, or Inverters. \ NN AIAN 


SEND FOR HELPFUL DATA FOLDER uN 4 | 4 WATLOW STRIP HEATING UNITS 
This handy folder gives useful data —_—— _ an 

and information on EICOR Dyna- 
motors, D.C. Motors, and other Rotary = SS ee ee ee 


PRS tion needs for heat—air heating, preheating, con- 
Electrical Equipment. Write for it! # tact heat, dehydration, melting, curing and drying 


will answer any exacting heating demands 
— from small intricate tasks up to heavy 


Watlow Electric Strip Heating Units in various 
forms and shapes are available in 34'' widths on 
up, and in lengths up to 72'' and more,—and in 

- capacities of 25 W to 4000 W and up—for circuits 
2300 10 2Vie im 4% in 2% Ibs of 115 V to 440 V. 


2700 15 2% in 4% in 2% Ibs a ‘ 
Y 5 ’ Vv y, Efficiency, ease of control and long life are a 
3400 125 Ihe in 5% to B'2 in 4’ to 7'/2 Ibs few of the features you should investigate in 


4100 200 4¥Me in 6% to 7¥, in. 6% to 9 Ibs \\y Watlow Electric Heating Units 
4500 250 4Y, in 6% to 8 in 11% 10 13% Ibs =. 
5100 350 5% in 8'2 to 10 in 17 to 21% Ibs | Write now about your production heating needs 
6100 500 6%e in 9% to 12 in 28 to 36 Ibs 


E1ncor BIEN om 1501 W. Congress St., Chicago, U.S.A. pe CI —— 
DYNAMOTORS * D. C. MOTORS * POWER PLANTS + CONVERTERS 23 
Export: Ad Aurieme, 89 Brood $1., New York, U. $. A. Cable: Avrieme, New York ELECTRIC MANUFACTURING COMPANY 
1319 N. 23d St. St. Louis 6, Mo. 





SERIES NO 


MAK. OUTPUT 
WATTS DIAMETER LENGTH wtiGnHt 
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and other Of a 
office equipment. 


Rugged construction is a major factor in the 
reliability of this motor widely used in the 
field of mechanized equipment. 


Ce 


@ The basis of thorough engineering in Langii 
Electric motors is an intimate knowledge of fig 
operating conditions of the product. 


Whether your product is submitted to us in the 
form of drawings, model or product in manufac- 
ture, we set out to know the application. 


The soundness of this approach to special motor 
design is evidenced by the reputation for depend- 
ability gained by Lamb Electric motors in both 
prewar and wartime operation. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


mot tis. used for such 
vacuum 

wheel 

com- 


- ae 


THOROUGH 
. ENGINEERING... 


=) is the basic factor be- 

hind the successful op- 

eration of the special 

| application motors 
shown here and many others we have de- 
signed and built for all types of equipment. 


2 mb Electric 


ERLY SPECIAL APPLICATION 
form FRACTIONAL HORSEPOWER MOTORS 
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TRACING CLOTH 
FOR HARD PENCILS 





This simple element 
















One-piece 


onten bate | @Imperial Pencil Tracing Cloth has the 


2 Solid silver | same superbly uniform cloth foundation 
contacts and transparency as the world famous 


| 
3 Sturdy molded + : on 8. thon . 
phenolic base Imperial Tracing Cloth. But itis distinguished 
| 


4 Deep-sided by its special dull drawing surface, on 
phenolic cover which hard pencils can be used, giving 

> ae ~y clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 

damage. It gives sharp, contrasting prints 

of the finest lines. It resists the effects 

e | of time and wear, and does not become IMPERIAL PENCIL 

=a | brittle or opaque. 

| Imperial Pencil Tracing Cloth is right TRACING CLOTH 

for ink drawings as well. 


| SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


...wherever accurate, positive make and 
break of electric circuits is vital. For indus- 
trial applications, the Type M Mu-Switch 
bears Underwriters’ Laboratories’ listings 
up to 15 amperes 125 volts a-c and 4% HP 
to 460 volts a-c. For aircraft applications, 
the Type A Mu-Switch has AAF rating of 
25 amperes, non-inductive, at 28 volts d-c. 
For d-c service, Mu-Switches with mag- 
netic blow-out handle over 2 kilowatts. 


MU-SWITCH CORPORATION, INC. 
CANTON, MASSACHUSETTS 






Detailed data on 
Mu-Switches in all 
styles—plain, with 
leaf or plunger ac- 
tuators, and in met- 
al cases—are given 
in the new Mu- 
Manual, free on re- 
quest. Use coupon. 





ACTUAL SIZE 





For Sure CLICK-ACTION—Say MU (MEW) 








ccnccccscccccccoccccsccecccccecccecce eccenesecocescceccceace Boenesvesees ounce of weigh DD. Motor: os of 3,0 a 
; | MU-SWITCH CORPORATION, INC., CANTON, MASS. 3: SM i 200th 7 hae from 6 aoe 
: Please send my copy of the new Mu-Manual. . 3° 30,00( R. {ume oduction . 
: We use switches for = Se a AC-D Late 

a 

a 





Street & No 





1308 ELSTON AVE. * CHICAGO 22 


Production ‘ Manufacturers of special small universc!, 


om ; a fractional H. P. motors, dynamotors, shaded 
*3 iicke % sae pole motors, heater motors, generators. 


City State 
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LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 


f Papeeeee ee 


) ’ 7 - 
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WiLCo DEVELOPMENT 


Wilcoloy 


(SINTERED POWDER METAL CONTACTS) 


WILCOLOY offers Longer Contact Life . . . Greater 
Resistance to Interrupting Loads, and many other 
advantages for high current applications. 


PROPERTIES AND CHARACTERISTICS—WILCOLOY 
Silver Tungsten, Copper Tungsten, Silver Graphite, Silver 
Molybdenum and other WILCOLOY contact materials 
assure a degree of longevity, and thermal and electrical 
properties not possible to materials previously used in 
applications subject to severe current interruptions. 


These Sintered Powder Metal Contacts offer a choice of 
properties including ductility, hardness, density, freedom 
from sticking, low metal transfer, high conductivity and are- 
resistance. They perform uniformly and dependably in 
heavy duty circuit breakers, both air and oil relays, aircraft 
units, motor brushes, commutator segments, fuse replace- 
ment units and other specialized applications. 


CONSULT OUR ENGINEERING DEPARTMENT— 
Write our Engineering Department for help in developing 
the proper application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book 


contains descriptions of most WILCOLOY Sintered Powder 
Metal Contacts and other WILCO products. Send for 
FREE copy today ° 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 

Platinum For rotating controls 
‘Tungsten SILVER CLAD STEEL— 

Alloys 


JACKETED WIRE— 


al > at: ae , 3 
Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 
mena BIMETAL— mt 
All Temperature ranges, 
deflection rates and electrical ROLLED GOLD PLATE 
resistivities. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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FEATURES 
e Ceramic Construction 
e Campact, All-Enclosed 
e Slow-Break, Quick-Make 
¢ Silver-to-Silver Contacts 
¢ Self-Cleaning Action 
¢ Low Contact Resistance 
e Cam & Roller Mechanism 
e High Strength Ceramic Hub 
e Insulated Steel Shaft 
e Back-of-Panel Mounting 
Write on company letter- 
head for Industrial Cat- 
alog and Engineering 
Manual No. 40, Address 


Ohmite Mfg. Co., 4819 
Flournoy St., Chicago 44. 
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OH MITE 


ALL CERAMIC * HIGH CURRENT 


wifthes 


In 5 SIZES 


Simpler, More Compact 
HIGH CURRENT CIRCUIT SWITCHING 


In these Ohmite load-break switches, as few as 2 or as many 
as 12 high current taps are compactly arranged yet perfectly 
insulated. The switches are non-shorting, single-pole, rotary, 
multi-position units. They provide greater operating con- 
venience in battery chargers, tapped transformers, welders, 
induction heaters, and other applications. Write for further 
helpful facts or engineering aid. 


OHMITE MANUFACTURING COMPANY 
4819 Flournoy Street, Chicago 44, U.S.A. 





Be Right uth OF MITE 


RHEOSTATS + RESISTORS + TAP SWITCHES 


, 1945 
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This rugged relay, manufac- 
tured by Signal Engineering and 
Manufacturing Company ‘with 
Callite Silver Contacts, is capable 
of withstanding high impact 
shocks and vibration without 
impairing subsequent operation 


or disturbing relay adjustments. 


Such performance is eloquent 


evidence of Callite Contacts’ su- 


periority in exacting assignments. 


Into Callite Contacts go all the 
technical knowledge and ad- 
vanced manufacturing tech- 
niques acquired in over twenty- 


five years of metallurgical spe- 


cialization. Let us put this 
experience to work for you. Con- 
sult our engineers on the selec- 
tion of materials and product 
development. Callite Tungsten 
Corporation, 551 Thirty-ninth 
St., Union City, N. J. Branch 
Offices: Chicago, Cleveland. 





Standard and special shapes in tungsten, molyb- 
denum, silver, platinum, palladium and alloys of 
Calliflex Bi-Metals. 
Facing Material. bulletins. 


these metals. 


Callinite 


Thermostatic 
Send for 
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Enclosed CLARE Cxcotom-Gauctce’ RELAYS 


Assure Long Life, Trouble-Free Operation 
for WELTRONIC WELDING TIMERS 


— 





TYPE "K” SEALED-IN RELAY 


Clare Type "'K"’ Seaied-in Relay 
(2 11/32” long x 1 21/32” wide) 


Strong, hard, long wearing @ Welding timers have to stand the gaff. They are an impor- 
Bakelite bushing insulators tant part of the production line which cannot lag from failure 


resist vibration and heavy of individual units. 
contact pressures. 


That’s why the Weltronic Company of Detroit, Michigan, 
chose Clare Enclosed “Custom-Built” Relays as important 
components of their automatic weld and sequence timers. 
These trouble-free units are sealed against dirt and dust. The 
plug-in feature makes them as easy to service and replace as 
an electronic tube. 
Five Clare Type “K” Sealed Relays, in individual protective 
Hinge of ‘‘fatigueless’’ be- housings, are located on the hinged control panel of the 
ryllium copper insures long Weltronic Weld Timer illustrated above. These small, com- 


life under vibration pact, fast-operating relays provide accurate timing for each 
operation in the welding cycle. 


Clare “Custom-Built” Relays give maximum reliability in such 

x | special functions because of the flexibility of Clare design which 

\ od offers a relay that will give exceptional service, long life, and 
0 oS absolute dependability for the specific requirement. 
‘. 

GS Exceptional performance is being provided by Clare “Custom- 
Contacts are welded to Built’”’ Relays for sequence control of machine tools, counting 
nickel silver springs by spe- equipment, electric eye controls, in radio, radar, and many 

cial process other electronic devices. Designers and engineers should 
know about Clare Relays. Send for the Clare catalog and 
; data book. Address: C. P. Clare & Co., 4719 West Sunnyside 
: i = Avenue, Chicago 11, Illinois. Sales engineers in all principal 
2 j 
cities. Cable address: CLARELAY. 


Spring assemblies may in- 


clude any combination of A \\ “a 
these basic forms \ A ‘ 
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PROVEN PRODUCTS FOR CREATIVE APPLICATIONS 







ri gre HAND LEVER 
Waster. SWITCHES 


SWITCHES 


CATALOG & HANDEOOE 





NEW CATALOGS 
AND HANDBOOKS 


| Here are two new catalogs that are packed with helpful 
information for designers and engineers. Catalog No. 
200 covers all General Control Company “Master’’ hand 
lever switches. Catalog No. 100 has complete engineer- 
ing information, details and prices on the "Master" line 
~ ewrT Qiks of foot switches. These products fill many requirements 

Agha ec pa for switches in the electrical, electronic and communica- 

tions field. 


Rd., Boston 34, Mass 


Fieid 


Wanually eeiiail 
(FOoT! 


1200 Soldiers 


COMPANY 


FOOT SWITCHES 


If you're thinking of switching, think of General Control 
Company. If you're thinking of switching, write today 
for your free copies of these new catalogs. 


CONTROL 


~ 
os 
xz 
w 
z 
4 


Sales Representatives and Authorized Jobbers Throughout the United States and Canada 


GENERAL CONTROL COMPANY izte souoters eto roan 








Let us tell you. how you may 


use our organization just as yA ly 
if it were yours 44 $4) £ 


A MOST 
NUSUAL SERVICE | 
nas, Sy TOA 
“Y MANUFACTURER 










A NAME 
WELL-EARNED 


— 





SEND D FOR NEW CATALOG 


STERBURY z 


MOLDINGS OF MERIT 


: | We designed our famous Blue Ribbon Resistor in 1939. It was 

Compression | the first flat or strip resistor in the field. Now there are others of 

, | similar type, but our Blue Ribbon still leads the field and still 

the | holds first place which its name signifies. It is compact, tough, and 
rection e 








its remarkable performance offers you tar more than just higher 
wattage ratings for unit space required. And our other resistors 
and rheostats offer you exclusive advantages also. 


HARDWICK, HINDLE, INC. RHEOSTATS and RESISTORS 


WATERBURY COMPANIES, INC. DIVISION OF 


Formerly Waterbury Button Co., Est. 1812 THE NATIONAL LOCK WASHER COMPANY 
DEPT. L, WATERBURY, CONNECTICUT NEWARK 5, N. J. reer U.S. A 


a 
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DIGEST FOR MOTOR BUYERS 


IT’S DIFFERENT because it doesn’t attempt 
to give you a lot of general technical data about 
motors and motor selection. 

This eight-page file-size folder assumes that you 
know what type of motor you need. It was designed 
to tell you, quickly, about STAR as a source of 
motors and generators. It shows what sizes and 
types are built by Star. It describes Star’s way of 
working with customers... how Star becomes their 


“Motor Department”. It gives facts about Star’s 





- to POwer th 


STAR 
fe epee CT Ric Mo 

eer tt© aves TOR 
= ve 


TAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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STAR(s-200 1] MOTORS 


pioneer achievements in motor design. It names 
many hard-to-satisfy motor buyers who are long- 
time customers. 

To bring your file on leading motor sources up- 
to-date ... to learn why so many prominent con- 
cerns are turning to Star Motors to power their 
products and production . .. attach the coupon 
below to your letterhead. It will also register 


you to receive the Complete Catalog which is in 


preparation. 





i 

i 

STAR ELECTRIC MOTOR CO., ! 

222 Bloomfield Avenue ; 

' Bloomfield, N. J. 1 

) ! 

] Send 8-page Put me on list to i 

' bulletin about receive Complete | 

2 Star Motors Catalog ’ 

: Name and position ; 

: III 5 15.<i-o054<d unapicaipelnnmeineceaanbabeenad-nkdveus tuledaumesdaenenal ; 

Ra iniskestecetianinciins scpncacninenmicdiiagaaaiia : 

ry ' 

| COCO EERE RRR EERE EEE EEE EERE EEE EEE E EE EEE EEE EERE EEE EEE EEE EEEEEEEEEEEEEEEEEEESEOOS + 

| ‘ 

emma ae ee ee ee OOO 
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vality PLASTIC 
AME PLATES 


FABRICATED TO YOUR 
| . EXACT SPECIFICATIONS 








OHIO 


abit bicss.- Haden Sat aes Ane NO A LiecheeS - 








AIRCRAFT MOTORS 


MOTOR “A” — Type D26410 is wound for 1/10 HP 
24 volts DC at 7500 RPM; equipped with out- 
side fan cooling for heavy service. 

Diameter of shell 2.625” 


Weight with fan (as shown) 2.10 Ibs. 
Weight without fan 2.01 Ibs. 


MOTOR “B” — Type D31420: 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 


Diameter of shell 3.125” 
weight as shown 5.02 Ibs. 





MOTOR “C” — Type D31420 is wound for 1/3 HP, 24 








volts at 7500 RPM; equipped with outside fan For name plates or any other plastic parts, 
for cooling for heavy service. it will pay you to consult Sillcocks-Miller 
Weight with fan (as shown) 4.8 Ibs specialists. This is particularly true if your 
Weight without fan 4.68 Ibs. products demand fabrication to close toler- 


ances. This experienced organization can 


MOTOR “C” is shown equipped with 2 pole oh help you in four ways: 


connector. Motors “A” and “B” are shown with base 


for “A.N.” connector of the number of poles required. | 1. In working out your own ideas. 
| 


Above motors can be built as follows: 2. In developing new ideas for you. 


Speeds up to 7500 RPM. 


. 4. SS er | 3. In advising you on the most practical and 
Oltages iz or 24 Volts ° } 3 

HP range 1/100 to 1/3 HP. economical methods of fabrication. 
Weight and length vary with HP and speed. 4. In selecting the right plastics for your 
Mounting and shaft to specifications. reauirements 

Magnetic brake can be built into any of these motors q ° 


Remember, it costs you less to pay a little 
more for Sillcocks-Miller quality. 


WRITE FOR ILLUSTRATED BOOKLET 
THE OHIO ELECTRIC MFG. CO._ 


What is your problem? 


5911 Maurice Avenue Cleveland 4, Ohio THE SILLCOCKS-MILLER COMPANY 
| 10 West Parker Avenue, Maplewood, N. J. 
Se Mailing Address: South Orange, N. J. 





Specialists in High Quality, Precision-Made Plastics Fabri- 
cated for Commercial, Technical and Industrial Requirements 


122 
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Control Station Switches that WORK! 








1-2-3-4 BUTTON—and engineered for your job! 





Remember three important facts about 
Namco Control Station Switches: 

1. They are all based on the Snap- 
Lock principle, proved on our own 


machines, and used today by over 80% 


ton combinations—larger combinations 
available on special order,—surface or 
flush mounting. 

3. Namco Control Station Switches 


are engineered for the job. Let us know 







of all builders of automatic machine what switches your machine requires, 


tools. and we'll gladly give you recommen- 
2. They are available in 1-2-3-4 But- dations. 


Send for Bulletin EM-43 














Acme - Gridie 

Mdley 4-6 and 8 spi 

Aone anal + Sate St 
Taps - The hronolog st eading Des and 
and Control Station Switen og Or Starter 







The NATIONAL ACME CO. 




















170 EAST 131st STREET . CLEVELAND 8, OHIO ntrifuges * Contract Manuiacturne 
abri- 
rents 
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hd 


The demand for the 

greatest possible output per machine and per man 
is imperative — and attainable : 
through the use of Rockrite tube stock 

in machining ring shaped or cylindrical parts. 

it may be your solution to 

the urgent problem of how to meet 

aggressive competition, rising costs, ceiling prices. 


Rockrite tubing is sized by a new method to 
entirely new and closer tolerances. 

Saves valuable production time and 
lengthens tool life. It permits 

lighter, faster cuts — 

as high as 117 S.F.M. 

with. high speed steels. 

Greatly increased with 

bonded carbide tools. 

Makes practicable the wider use of 
one-operation forming-tools. 

Often no machining is necessary on 

outside or inside surfaces. 


Slow drilling or boring necessary with 
bar stock or forgings, 
is replaced by my os 
fast reaming or broaching with Rockrite tubing. at ¢ 
Thus, the bottleneck operation of automatics ' 

is avoided and 

ether stations made available for 

other operations without decreasing rate of output. 

Often two parts may be 

machined in one cycle. 


The unique Rockrite rolling process, combining 
compression and extrusion 

raises physicals of some steels 

such as SAE X1020 
without heat treatment. 


Rockrite is available in 
straight or tapered tubes 
extra long pieces 
bi-metal telescoped tubes. 






‘ 


G CORPORATION 


WALLINGTON 
NEW JERSEY 





TUBE RE 
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For every need of transmitting power through angularity 
there’s a BLOOD BROTHERS Universal Joint 


From giant steel mill power transmission applications 
to tiny control connections, Blood Brothers Universal 
joints are designed and built to merit utmost con- 
fidence in dependability, efficiency and long life 
— the result of 40 years experience in engineer- 
ing Universal joints for every conceivable 
application in automotive, construction equip- 
ment, farm machinery, marine and powered 
3 machinery fields. 
UNIVERSAL E Write for latest specification data — we 
¥ \ JOINTS Vga welcome your particular problems for 
i \\ eaearereyengerionege “ PI study by our engineers. 
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in 155 mm. abil rom Guns! 


When Pettibone Mulliken Corp. sent us specifications of the 
thrust bearings required in the gun mounts of the 8” 
Howitzers and 155 mm. “Long Tom” guns, it looked at first 
glance like one of those “impossible” jobs. Just study these 
requirements: 


Size: 25” diameter. Overall thickness: two plates, plus 
rollers, only 1¥%2”. Material of construction: hardened stainless 
steel throughout. Special problems: precision machining, 
grinding and heat-treating of stainless steel. Stress require- 
ments: to withstand residual recoil from 95 Ib. shells thrown 
10 miles. Delivery: all we could produce in the fastest 


possible time, for the duration. 


ROLLER 
BUSHINGS 
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Licking this assignment was one of our proudest jobs. These 
famous guns went into action at Bougainville in 1942 and 
served on every front. The bearings withstood tropical 
punishment, salt spray and often lack of lubrication. 


This precision workmanship and reliable follow- 
through are plus values that go with every order for 
Orange Roller Bearings—whether standard or special. 
Write for Engineering Data Books showing full line. 


ORANGE ROLLER BEARING COMPANY 


551 MAIN STREET ORANGE, N. 


ROLLER 
BEARINGS 
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These factors simplify your design 
and manufacturing problems ... . 


KNOWN PROPERTIES OF JOINTS 


The strength of riveted and bolted joints under 
various types of loading can be accurately cal- 
culated from established engineering data, and 
can be inspected to established standards. This is 
a matter of considerable importance to the de- 

igner and fabricator, as it means economy of 
i aterials and confidence in the structure. 


STANDARDIZED FOR SIMPLICITY 


Fasteners manufacturers provide an extensive 
variety of standardized products for your use. 
Sizes, types, threads, materials and other char- 
. acteristics meet established standards, so that 
your design, fabrication and purchasing problems 
are simplified. 


VARIETIES FOR ALL NEEDS 


Within the scope of standardized fasteners are 
some 400,000 items (types and sizes), giving 
ample choice to meet your requirements. But 
where a special design is desired, special fasteners 
can be provided for individual needs. 








try, the economy, 


Throughout in 
@security of industrial 

fasteners has led to their widespread 
adoption—and assures their continued 
use. Firmly holding the structural 
members of our modern skyscrapers 
. . . fastening together in precise ar- 
rangement the delicate parts of com- 
pact instruments . . . giving depend- 
able structural strength to airplanes 
providing fast and economical 
assembly of machinery and equip- 
ment—modern industrial fasteners 


meet the challenge of speed, econ- 


omy and dependability. 


AMERICAN INSTITUTE OF BOLT, NUT AND RIVET MANUFACTURERS 
1559 Hanna Building - Cleveland 15, Ohio 


Write for FASTENERS, 
the free, factual peri- 
odical on modera 
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Broken Lines... 


always a Production Headache 





In cost-conscious peace-time production, “down” ‘ 
machines and equipment can not be tolerated. 
Broken flexible lines—leaking connections... these 
are causes of production slow-downs that need not 


be tolerated. For conveying oil, cutting compounds, 


gas, or acids, Titeflex can eliminate costly break- 
downs. Lines that leak from corrosion, flexing or 
destructive vibration are a thing of the past in 
plants which have adopted Titeflex...the all-metal 
flexible tubing which is not damaged by extreme 


pressures, by oils, or most types of liquids. 


If you have a problem in handling the flow of gas or liquid that 


is giving you a headache, we suggest passing your trouble on 





to Titeflex Application Engineers. Just write Titeflex, Inc., 518 





Frelinghuysen Avenue, Newark 5, New Jersey. Catalog #113 


available on request. 











Titeflex / ” | 


The all-metal flexible tubing that stays tight 
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It’s called Alemite Centralized Lubrica- 
tion—an ingenious system of “metal arter- 
ies” through which courses essential oil 
or grease. And it’s available in four types 
..each developed for manual or auto- 
matic operation. 


Machines stay young when you design an 
Alemite Centralized Lubrication System 
into them. To each bearing, no matter how 
inaccessible, a predetermined amount of 
lubricant is metered from one central 
point. And the machines keep on produc- 
ing while they’re being lubricated! 


The danger of costly human error is 
eliminated! Because these Alemite Sys- 
tems are “foolproof,” mistakes cannot oc- 
cur! And even inexperienced help can 
quickly learn the simple principles of 
operation. 


This famous “lifeline” saves money all 
along the line. Machines produce more 

because there is no time out for lubrica- 
tion. They perform better. Results like 
this are not uncommon: Every other day 
a battery of seven punch presses, having 
a total of 86 bearings, had to be stopped 


“More Productive Time 





for lubrication for a total of 140 minutes. 
Now, with an Alemite Centralized System, 
all 86 bearings are lubricated from one 
central point. And it takes only 3 minutes, 
two times a week! ; 


Think what it means to you when you 
design Alemite Centralized Lubrication 
into your machines. They’re protected 
against costly human error. They last 
longer and have “M.P.T.”* designed into 
them. They require no costly field service. 
And their improved performance enhances 
your reputation as a designer. 


ALEMITE 


CONSULTATION + ENGINEERING - EQUIPMENT - LUBRICANTS - 


MAINTENANCE 
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Alemite 


Right at 


Without obligation, have an Alemite Lu- 
brication Specialist demonstrate Central- 
ized Lubrication with transparent working 
models which you can study and operate 
at your desk. We will gladly 

give you technical help re- oe 
garding adaptation of ry 
Alemite Centralized Sys- 

tems to your machines. 

Drop a note on your letter- 

head to Alemite, 1808 Di- 

versey Parkway, Chicago 

14, Illinois. 
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Proof by Performance is the 
Best Proof of Worth 


Words at their best can carry only a suggestion of the worth of a product... 
The final proof of worth—the best proof—is proof by actual performance in 


U 
! 
‘ 
‘ 
UJ 
; 
' 


This illustration shows a Falk Ver- 
tical Right Angle Speed Reducer 
and a Falk Steelflex Coupling as 

the field. 
The field performance of Falk Speed Reducers reflects the unusual skills ac- 
quired by Falk engineers during their long years of experience in the manv- 


the power transmitting units op- 
facture of herringbone and single helical gears, and special high speed drives. 


erating an agitator drive in a 
large nationally known brewery. 
This combination of a Falk Steel- 
flex Coupling and a Falk Speed 
Reducer is typical of many such 
installations throughout every in- 


Case histories of Falk Speed Reducer performance in many segments of in- 
dustry show continuous high efficiency, and extremely long life. 


dustrial field. 




















-IT ALWAYS PAYS TO CONSULT 





Any Size... 
Any Service Requirement 
can be fully met with 


Falk Speed Reducers 


Falk Speed Reducers are available in single, double, and triple 
reduction; in parallel shaft, horizontal right angle and vertical 
right angle types; in ranges from 0.13 H.P. to 2000 H.P.; in 
ratios from 1.5:1 to 5.28:1 to 52:1 to 515:1... Available with 
either sleeve or roller bearings... All Falk Speed Reducers 
have a 100% excess capacity and peak efficiencies from 96% 
to 98%2% depending upon the reduction... Symmetrical 
arrangement assures balanced performance... Patented sys- 
tem of lubrication and interchangeability of parts assure 
long life. 





Left: Right angle Falk Speed Reducer with vertical 
low speed shaft. Available in single reduction units, 
1.5:1 to 5.28:1; double reduction, 5.7:1 to 43.5:1; triple 
reduction, 52.1:1 to 430:1. 


Above: Right angle speed reducer. Available in 
single reduction units, 1.15:1 to 5.28:1; double reduc- 
tion, 5.7:1 to 52.1:1; triple reduction, 56:1 to 515:1. 


Right: Parallel shaft, herringbone speed reducer. 
Ratios: single reduction, 1.5:1 to 10:1; double reduction, 
11.5:1 to 70.2:1; triple reduction, 80:1 to 300:1. 


THE FALK CORPORATION, MILWAUKEE 8 WISCONSIN 


For over fifty years precision manufacturers of Speed Reducers . . . Motoreducers . .. Flexible Couplings ... Herring- 
bone and Single Helical Gears ... Heavy Gear Drives ... Marine Turbine and Diesel Gear Drives and Clutches... 
Contract Welding and Machine Work + District Offices, Representatives, or Distributors in principal cities. 





@) _..A GOOD NAME IN INDUSTRY 
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Union Finished Ste+/ 
Roller Chain is manus 
fectured in all stand, 
erd sizes from %" hb 
24" pitch, in sing 
and multiple strands; 


A POINT ON SPECIALIZATIO 





Union Chains 
for Every Application 


Ke If you have never hunted with a perfectly trained setter or 
pointer,” you've missed one of life’s greatest thrills. Long 

months of trajning are given to these dogs before they become 

efficient speciglists in the art of locating and pointing birds. 


Drive and Conveying 
Chains and Sprockets 
Specializationyhas its place in industry, too. The Union organiza- Bridge Chain 


. . ° Combination Malleable iron 
tion has always regarded as its field the design and manufacture cin Sanat teadies 


of a complete line of steel chains for power transmission and HB (hardened bearing) type 
the mechanical handling of materials. All of Union’s talents and mae 

° ‘4 P ° ° BP (bar and pin) type chain 
energies are concentrated on this sole endeavor. Call in a Union 


- 
representative on your next chain requirement and find out how 


tte Finished Steel Roller 
specialization pore Chains and Sprockets 


The Union Chain and Manufacturing Company, Sandusky, Ohio, U. S. A. Po caagey hema 
i, Single and Multiple Strands 
Extended Pitch Series in sizes 
14 in. to 4 in. pitch 
* 


SilentChainand Sprockets 
All sizes 34 in.to 1'2in. pitch 

ot wc 4 

Catalog A-2 cov- t Flexible Couplings 
ers Drive and Con- ‘ 
veying Chain. B-2 ) : e 

covers Finished Steel 4 Silent chain type 

Roller Chain. FC-1 cov- ; 

ers Flexible Couplings. 


Roller chain type 











Ask for your copies 
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ETN and EFFICIEN Gy 
Achieved by the new 
Greer 
HYDRAULIC ACCUMULATOR 


ALLEVIATES ‘See sTORES 
SHOCKS Pa, 


New standaris 0 SM 






ok 
KS 


GREER HYORAULIS, INC. 454 Eighteenth Street, Brooklyn 15, New York 
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PERRY HYDRAULIC CONTROL 





e At right igtshown a No. 2 

Royle Contsuous Vulcanizing 
Machine, egvipped with Sperry 
Hydraulic Céentrol. 


} 


APPLICATIOFZ Speed and accuracy control of wire-feed 
on Continuous’Vulcanizing Machine manufactured by John 
Royle & Sons, faterson, New Jersey. 


PROBLEM: To, cbtain uniform speed of wire through extru- 
sion machine 1% accurately control both the amount of insu- 
lation and the ‘outside diameter of the wire. Previous control 
was by mean of a manually-operated wheel which pre- 
sented followisg difficulties: 


> 
a. Lack of ¢onvenient location for wheel control. 


b. Productign delays because of time required to obtain 
quick re«djustment while the machine was in operation. 


¢. Doubtfut’ quality control because of time lag between 
readjustipont. 


d. Increase#j operator fatigue, because of the time and 
effort re;juired to manipulate wheel control. 


SOLUTION: T):is leading manufacturer of machines for the 


rubber and plastic industry installed Sperry’s Hydraulic 
Controls with the result that: 


a. Operating difficulty was eliminated by use of a Sperry 
control in a convenient location. 


b. Production was increased by quick, accurate readjust- 
ment. 


c. Quality control was assured. 


d. Operator fatigue eliminated. 


° 


The above case-history is typical of the advantages many 
manufacturers and users of industrial equipment obtain when 
they use Sperry’s single-tube system to solve their remote- 
control problems. 


Sperry’s Hydraulic Remote Controls minimize design prob- 
lems by utilizing a single connecting tube that can be bent 
around corners and pillars, and installed through walls and 
other obstacles, this reducing installation and maintenance 
costs. 


: EASY INSTALLATION ... DEPENDABLE... ACCURATE 
Send for Bulletin 78 for Additional Details 


SPERRY PRD 
* INCORPORATED 
136 : 
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HOBOKEN, NEW JERSEY 
CHICAGO, ILLINOIS 
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OILGEAR POWER'S 
GENTLE TOUCH 


Oilgear Fluid Power Units of this 
type are used for roll hold-downs and 
liftsonmany lypes of paper machines. 


Short fine “‘hairs”’ of cellulose actually floating in 
water are what paper is made of. Matted together 
in a moist, fragile web they are passed through 
successive rollers. Each set of rollers squeezes 
more water out until finally the substance is rec- 
ognizable as paper. 


But what precision of controlled and irresistible 
power is needed in the opposing rollers... not 
only to preserve the fragile web hundreds of feet 
long but to insure uniform moisture extraction 
and unvarying calibration of thickness. 


Here, and on other types of paper machines and 
printing presses, Oilgear Fluid Power hold-downs 
and lifts maintain that important squeeze indefi 
nitely at any degree of exquisite fineness. There’s 
independent pressure adjustment for each end of 
roller from a convenient panel. There’s power to 
lift and hold up the rolls. Yes, the positive action, 
the steady preset pressure, the utter controllabil- 
ity of force, smooth gliding acceleration and de- 
celeration make Oilgear Fluid Power the ideal so- 
lution to straight line and rotary power transmis- 
sion problems. You should know what Oilgear can 
do for you; you should not wait. ... Write THE 
OILGEAR COMPANY, 1311 W. Bruce Street, 
Milwaukee 4, Wisconsin. 
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- Apply light. . 


ARE YOU 


- Apply large forces through long... or 


short ... strokes at variable speeds? 


- Obtain automatic work cycles, vari- 


able speeds in either direction... 
with or without preset time dwell? 


- Apply large forces through continu- 


ous or intermittent reciprocating cy- 
cles at constant or variable velocities? 


- Obtain extremely accurate control 


of either position or speed of a 
reciprocating member? 


- Apply accurately variable pressure 


either static or in motion? 


- Closely synchronize various mo- 


tions, operations or functions? 


. or heavy .. . forces 
at extremely high velocities through 
either long or short distances of 
travel? 









TRYING TO: 


8. Obtain continuous automatic re 


versing drives at constant R.P.M. 
or over a wide range of speed vari- 
ation? 


- Obtain accurate remote control of 


speed and direction of rotation, 
rates of acceleration and/or decel- 
eration? 


. Obtain constant horsepower output 


through all or part of a speed range? 


- Obtain automatic torque control? 
- Obtain accurately matched speed of 


various rotating elements? 


- Obtain constant speed output from 


a variable speed input? 


- Obtain full preset automatic con- 


trol, elimination of problems of 
shock, vibration, etc.? 


You Need Olgear! 





..-with four sound principles for economy and fast assembly 


Scovill Phillips Recessed Head Screws are scien- screw heads. . 
tifically designed and engineered to offer these sales appeal. 
outstanding assembly features: 


. attractive appearance improves 


4. Assembly Cost: The use of Scovill Phillips 
1. Speed: Driver point automatically centers in Screws reduces rejects—raises efficiency; curtails 
recess .. . fits snugly. Screw and driver become accidents —increases speed, eliminates burrs -— 
one unit .. . assembly speed often increases 50%. saves man hours... all of which adds up to lower 


assembly cost. 
2. Safety: The recessed head feature eliminates 


Th 
. : ; The progre: 
slotted screw burrs and screw driver skids which —s 

bo ies plement c 
result in injuries to assembly workers . . . losses ‘ : 


aa a gram 
in time and money are eliminated. . , 
forged fastenings. 
3. Appearance: The attractive recessed head gives Scovill are backed by 
that “finishing touch” to products having visible ability for which Scovill is w 


Vi 


---buy Scovill Phillips Screws for quality, economy and fast assembly 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE ,..."”. DIVISION 


at 202 8) 5 Lom B— 


Po 
WATERVILLE 48, CONN. Cory | TEL. WaterBURY 3-3151 
| y 


NEW YORK, Chrysler Building » DETROIT, 6460 Kercheval Avenue - CHICAGO, 135 South LaSalle Street « PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. « SAN FRANCISCO, 434 Brannan St. 
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RESISTOFLE 


Resistoflex Corporation “| ‘ 


P 





Resistoflex lines to carry oil on the Cam-O-Lap grinding machine have 
proved completely satisfactory to its maker, the Norton Company of 


Worcester, Mass. . . . and to users! For these lines not only withstand 


the constant flexing that exists, but their inner core of compar re 
sists deterioration longer than any other type of flexible hose used. 


. 


UTTING is Ee 


f 


A CEMENTS 


The best Lubricant and Hydraulic 


Wherever vibration is encountered—where 
resistance to hydraulic fluids or lubricating 
oils and greases is essential—de- 
signers are specifying Resistoflex. 


Resistoflex hose is completely im- 





LINES 


ESSURE AND VIBRATION 


é ; é 
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CARRY INSOLUBLE 


AT A MINIMUM! 


Lines are Resistoflex, too 


mune to the action of all hydraulic fluids, 


completely inert to lubricants. A depend- 


able flow is assured because the 
tube never rots, swells or shrinks in 


inner diameter. Write for details. 


RESISTOFLEX 


Trade-Mark Reg. in U. S. & Can. Pat. Off. 





. 
” .LA 
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“ Belleville 9, New Jersey 
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“TIN BASE” PERFORMANCE 
AT LESS COST 


te of the tin shortage, it was de- 
veloped as a substitute, but during 
three years of gruelling wartime service it 


has proved equal to tin-base babbitts—yet 
less costly. 


N-B-M Silver Babbitt has found its place in 
peace-time economy and promises you con- 
siderable savings. Specify 


N°-B>M 


SILVER BABBITT 
NATIONAL BEARING 


DIivisStitoOnN 


ST.LOUIS > NEW YORK 


PLANTS IN; ST. LOUIS, MO. + PITTSBURGH, PA. - MEADVILLE, PA. - JERSEY CITY, N. J. » PORTSMOUTH, VA. « ST. PAUL, MINN. + CHICAGO, ILL. 
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The Patented p 


The record of Parker fittings, valves and fabri- fitting —.a,,, Rite ‘tiple type 

cated tubing is one of complete dependability SerViCe— proof ues ac _ 

in both war and peace. and vibration, *#kage 
Whatever you make, or plan to make, con- ig i Principle of this fitt; 

€ basis fitting 


sult a Parker Fluid Power engineer on tubing 
systems for either fluid or power transmission. 
The Parker Appliance Co., 17325 Euclid Ave., 
Cleveland 12, Ohio. 





for Modern Fluid 


. 
Power System Ss 


THE PARKER APPLIANCE Co. 
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It. FLUID POWER PRODUCTS FOR ALL INDUSTRY 
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ROLLER 
WITH Bronze Retainers 

















VALPARAISO, INDIANA 


C G : [  aamalieaaaaiiaa COMPANY, INC. Manufacturers of Ball and Roller Bearing! 
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@ These illustrations show 
application of Jones drives 
to solve a wide range of in- 
dustrial power transmission 
problems. 
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Yr For many years the W. A. Jones Foundry & Machine 

Company has been called upon as a consultant, to help 
solve a great variety of difficult drives involving the use of 
speed reducers, gears and other transmission machinery. In 
many cases these installations have called for the develop- 
ment of special equipment, designed and built to suit the 
specific requirements of the project. 


As a result of these years of experience, involving numerous 
special problems in the mechanical transmission of power, 
the Jones organization has collected a vast amount of tech- 
nical data relating to work in various fields. 


Specific bulletins and catalogs are available on the prod- 
ucts listed below and a general 20 page bulletin “Jones Drives 
for Industry” presents a broad picture of Jones products, 
engineering services and manufacturing facilities. 


W. A. JONES FOUNDRY & MACHINE CO. 
| 4417 Roosevelt Road, Chicago 24, Illinois 


JUST ASK FOR BULLETIN NO. 80 @® 


vv 





This cylinder hold- 
down screw is a Cor- 
bin Precision Part, 
affording a good ex- 
ample of intricate 
cold heading. Notice 
the flow lines in the 
microphoto. 





COLD HEADED 














MILLED FROM BAR COLD HEADED 








Because wide- 
awake inspectors at 
Corbin remove the culls and duds, 
and make sure that every Corbin 


Screw you receive is uniformly 
of AMay OK... 


(4p) CORBIN-PHILLIPS 
: New, Recessed Heads 
:Milled-from-bar or cold-upset? Corbin can do it either way .. . for | 


, REGULAR SLOTTED 
“Corbin facilities include a complete battery of modern cold headers capa- 


| 


\/ Heads with Saw-cut Slots 
f | 
*ble of upsetting products from wire 4” in diameter to 4%” diameter 











always correct in size and shape 
: and centered accurately. These 
wody size, with upset sections and extruded shanks as may be required. | uniform features make for quick 
r and easy driving. You’ll save time 
‘Tolerances as close as .002” on body diameters can be maintained. 


when you use Corbin Screws. And 
a ; ; time is money! 
$pecial heading equipment,such as double end headers, rod headers, 





4 Look to CORBIN 
éand headers, and reheaders, is available for specialized production. for your requirements in Screws 
4 ‘ and Nuts .. . a full range in both 
§ You’re sure of the best way when you put it up to Corbin, p< | CORBIN-PHILLIPS and Regular 
‘4 Slotted. Also AIRCRAFT Screws 
a: cee 7” and Nuts to Governmental speci- 
Facilities are explained in this bulletin — which you will fications. 

find in Sweet’s File 4m10 for Product Designers. If you eas 

prefer that we send you a copy, please request it on your See your Distributor 
letterhead. 


—also complete stocks at Chicago, 
a New York and New Britain... 













































and sales representatives who can 

te “talk shop.”’ 

t 

: THE CORBIN SCREW CORPORATION re) = 

z 

+ 

* Che American Hard Cc i — stats 

, 3 , ware Corporation, Successor mareniats] FELC] iti es 

% MACHINES 

: NEW BRITAI 

is a ONNECTI cut that have made Corbin Headquarters at 
* eos : See Sweet's Product Design for Precision Parts are producing high- 

r Catalog, outline of Corbin : ° = 
‘ \ Products and Facilities est quality Screws . Nuts . Chain. 

> 
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MOVING AIR... 


lape 15 CUBIC FEET A MINUTE 
— ONLY 2%” OF SPACE NEEDED 
time 

And The blower illustrated, No. 1/2*, is one of many blower models 


manufactured by the L-R Mfg. Div. with C.F.M.’s at 8000 R.P.M. 
ranging from 15 to 270. These blowers will outperform many 


h larger and heavier types formerly in use and where size and 
ar . weight are factors, they are the answer to cooling problems pre- 
. sented by electronic tubes or circuit components in airborne 


communication units as well as in many industrial applications. 


*WEIGHT: 2 oz.; CAPACITY: 15 C. F. M. at 8000 R. P. M.; 
: CONSTRUCTION: Housing of high impact phenolic plastic. 
- Wheel is turbo-type cadmium-plated steel; SIZE: 25¢” long 
x 61/64” wide x 2%” high. 


D» 
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L-R MANUFACTURING DIVISION OF 
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igh- The 






















Company 


4, 


15 NEW LITCHFIELD STREET TORRINGTON, CONNECTICUT 
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berhardt-Denver Co. 


GEARS AND SPEED REDUCERS 
West Colfax Ave., Denver 4, Colorado Phone TAbor 7134 
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Sixty million operations without failure— 
such is the record of this Ross Solenoid-oper- 
ated Air Valve, attached in 1938 to a Taylor- 
Winfield welding unit operating in the Zenite 
Metal Corporation plant at Indianapolis. 
Faultless performance through seven high- 
pressure production years. 


Ross air valves are engineered and built 
to give long years of faithful service. 


ROSS 


VALVE CO. 


6495 Epworth Boulevard 
DETROIT 10, MICHIGAN 
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Double reduction worm gears far 
driving rotating platforms; four of 
119.583 ratio and four of 133.25 
ratio from 1750 r.p.m. motors. 


The continuous 
wedging action of the 
De Laval worm gear trans- 
mits power without vibration, 
shock or noise. ¢ Three or more 

teeth are always in contact, result- 

| ing in an even flow of torque and 
ma great strength. © Both motor and 
= driven machine are saved the impact 
of gear or sprocket teeth. Frequently 
the product is improved or the ma- 

_ chine can be speeded up because 
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Operatives do more and better 
work, when not annoyed by 


— 


“Sata 
te 
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Double reduction worm gear 
/ with vertical output shaft. 


WORM GEAR DIVISION 


of the De Laval Steam Turbine Co., Trenton, N. J. 


MANUFACTURERS OF TURBINES ' STEAM, HYDRAULIC) PUMPS CENTRIFUGAL PROPELLER 
ROTARY DISPLACEMENT, MOTOR-MOUNTED MIXED FLOW CLOGLESS SELF. PRIMING 
CENTRIFUGAL BLOWERS and COMPRESSORS: GEARS WORM. HELICAL, ond FLEXIBLE COUPLINGS 


r 
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WORTHINGTON 
AND GOODYEAR 
HELP YOU TO 
SELECT THE RIGHT 
MULTI-V-DRIVE 


...in3 minutes 


A Lifetime of 
V-Drive Research 
Crammed Into 66 

Easy-to-Read Pages 


With this Worthington Multi-V-Drive 
Master Manual in your files you ‘have at 
your fingertips all the information you 
need to select the right drive for any ap- 
plication. So complete is the data and so 
clearly indexed you can find that drive in 
less than 3 minutes. 

Especially interesting to design engineers 
are such studies as the effect of tension, 
sheave diameter and centrifugal force on 
the life of Multiple-V-Belts; the right and 
wrong ways to install, adjust and maintain 
them; minimum and recommended sheave 
diameters, etc. 

WORTHINGTON QD SHEAVES Most of the pages are devoted to charts 
for simple, expedient choice of drive, for 
determining length of V-belt, for figuring 

belt speeds in feet per minute — plus other 

pertinent engineering data that lends ease 

and accuracy to your selection and design, 

WORTH 7 NGTON You can have a Worthington Multi-V- 
= Drive Master Manual by return mail, 

a —_= Write today on your company letterhead. 

Worthington Pump and Machinery Cor- 

poration, Merchandising Division, Har 

srison, N. J. 


! 


Centrifugal Rotary Steam & Power ‘Liquid Vertical & Horizonta: Multi Variable Speed 
Pumps Pumps Pumps Meters Compressors V-Drives Drives 
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TYPE U REDUCTORS. 


Boston Gear Standard 





Type “U” Reductors 


(speed reducers) are just one of fifteen types 
designed and built to provide you with economi- 
cal and efficient means of speed reduction. They 
are available in ratios of 334 to 1 to 100 to 1 and 
are rated to carry output loads varying from 1/20 
to 234 horsepower. All type “U” Reductors are 


AKRON, OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., Inc. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Hawley Hardware Co. 
BROOKLYN, NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTHCAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear Works, Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment 
Company 
CINC INN ATI, OHIO 
Queen City Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co. 
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DALLAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, IOWA 
Standard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Inc. 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 
Western Iron Stores Co. 





equipped with phosphor bronze worm gears, 
hardened and ground steel worms and all shafts 
are mounted on Timken Tapered Roller Bearings. 

Any of the following authorized distributors 
and direct company branches will be pleased to 
give you complete specifications and prices of 
these Boston Gear Standard Type ‘“U”’ Reductors. 


ee IS, MINNESOTA 
C. Duncan Co. 

NASHVIL LE, TENNESSEE 
Keith, Simmons Co., Inc. 

NEWARK, NEW JE RSEY 
Squier, Schilling & Skiff 

NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 

=, HAVEN, — TICUT 

S. Mersick & ¢ 

NE Ww ORLE ANS, L OUISIAN A 
R. J. Tricon Co. 

NEW YORK, NEW YORK 
Morris Abrams, Inc. 
L. C. Biglow & Co., Inc. 

Boston Gear Works,inc. (Branch) 
Bronx Hardware & Supply Co. 
NORTH QUINCY, MASS. / Main 

Boston Gear W orks, Inc. \Office 
—s AND, CALIFORNIA 
W. Marwedel 
PEORIA’ er tay 
Illinois Bearing ( 
PHILADELPHIA, PE NNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & Co 
PITTSBURGH, PENNSYLV ANIA 
Somers, Fitler & Todd Co. 
PORTLAND, — 
Woodbury 
PROVIDENC . RHODE ISLAND 
Machine Parts C ‘orp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. Co. 
ROCHESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


BOSTON GEAR 
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= oa L, MINNESOTA 
Dune an Co. 
SAN FRANC ISCO, CALIFORNIA 
W. Marwedel 
SE ATTL r ys a 
Cragin 
SIOU x Cc ry 10W A 
Standard Bearings Co. 
— TH BEND, INDIANA 
Bearings Service Co., In 
SPRINGFIELD, M ASSAC HU SETTS 
Boston Gear Works, Inc. (Sle Ofc) 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
TOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sls Ofc) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


x*x«re 
CANADA, MONTREAL 
Renold Coventry, Ltd. 
CANADA, TORONTO 
Renold Coventry, Ltd. 
CANADA, VANCOUVER 
Renold Coventry, Ltd. 


*Trade Mark Reg. U.S.A. and Canada 








The battle cry of peacetime industry is greater production 
lower costs, and it can be brought about by savings ir 
time, material and effort. And that is why Hansen coup 
lings tie in with today’s trend. Hansen couplings hav: 
won their international popularity on their performance 
a performance that spells economy on every job. 


For instance the Hansen Air couplings save time, effor 

ght ; & and air because all the operator has to do is push plu 

7. into socket it is connected, locked and air is automaticall 

turned on, all in a matter of a few seconds. There is n 

twisting or turning to connect or disconnect, no bindin 

or jamming of parts as all moving parts work freel: 

because they are fully protected. To disconnect operatc 

merely slides sleeve back with thumb, plug is ejectec 

i . a it is disconnected and air is automatically shut of 

,LINA S . - a Operator never leaves his work to connec: or discon’ 

ETTS >> ™“ nect coupling, or even to turn air on or off. H) 

: wastes no time, effort or air. Full swivel action pre, 

vents kinking of hose. There’s a Hansen coupling mad’ 

for air, oil, grease, oxygen, acetylene and gasoline, eac | 

of which will save time, effort and material on any jo. 
Send in for free industrial catalog. 





THE HANSEN MFG. CO. | 


1786 EAST 27th STREET ¢ CLEVELAND 14, OHIO 



























URING almost half a century, BCA 
Ball Bearings have been reducing 
friction... providing smooth, dependable 
machine performance...for leading manu- 
us facturers. Now, once more, these bearings are 
available on a normal delivery basis. 
Equipment makers and equipment users 
have both found that they reduce equipment 
maintenance when they specify BCA. They 
have learned that BCA Ball Bearings are engi- 
neered to provide an ample margin of safety 
for specified shocks, loads and thrusts. That’s 
why you will benefit by discussing your needs 
with BCA—whether you need radial, thrust or 
angular contact ball bearings. 


BEARINGS COMPANY OF AMERICA 
LANCASTER, PENNA 





RADIAL « ANGULAR CONTACT + THRUST 


10:0 BALL BEARINGS 
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Remember way back when every auto trip that 
didn’t include a flat tire was noteworthy . . . and 


when every repair job, whether on the road or at 
‘the garage, meant a back-breaking, hand-blistering 


session with a tire pump? 

Those days, thank Goodness, have gone forever 
... and enginaéring helped speed their departure. 
For every garage now has an air compressor tucked 
away in some corner, and on thousands of them 
you'll find the Westinghouse Air Brake Company 
name that certifies the soundness of 
the design, the precision of the work- 


- 


troubles 
the air 


‘‘Y'’ Compressors, is a simple, compact device that 
prevents the compressor from operating under load 
when the oil level is low. This ‘‘enginaired’’ im- 
provement has been responsible for greatly in- 
creased useful service, and greatly reduced main- 
tenance and replacement expense. 

Filling tires is only one of air’s hundreds: of 
important jobs, and every business or industry that 
uses air can benefit from the long life and depend- 
ability of WAB Compressors. Ask for Bulletin. 


gingicg 


gave these 





manship, and the dependability of 
the performance. 
One feature, exclusive with WAB 








WABCO PACKING 


WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL DIVISION 


General Offices: 
WILMERDING, PA, 





ce OK 


COMPRESSORS PNEUMATIC CONTROLS 








NOVEMBER, 1945 
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usinc THE Yowale 


TO SOLVE THE yuusdal! 


(1) UNUSUAL APPLICATIONS of usual methods of transmit- 
ting power, timing operations, or moving materials have 
often been the solution to many a tough engineering puzzle. 
Baldwin-Rex roller chain belts, a standard solution, have 
solved unusua! as well as usual problems. 





@ IN THIS WOOD SHAPER they are used 


to revolve the irregular form containing 
the work to be shaped. An unusual appli- 
cation—but here again the inherent possi- 
bilities of Baldwin-Rex roller chain belts 
provided an ideal answer to a perplexing 
problem. 


ote 


tj - ee _ . Sie, 
Pay be fepe teeta retetedal 






8) THE CHAIN IS APPLIED as shown in this dia- 
gram. It is fitted around the base of the form and 
fastened by screws extending through standard ) 

M-35 attachment links. Work is revolved by the | j or y= oad 
feed sprocket engaging the chain rollers. Air pres- Sees - 
sure holds the form in contact with the guide collar. 
The next time you are faced with an unusual prob- ~~ 
lem, investigate the usual problem-solving abilities 
of Baldwin-Rex roller chain belts. 


For catalogs on Baldwin-Rex roller chain belts or com- 
petent information on your specific drive problems, write 
BALDWIN-DUCKWORTH Division of CHAIN BELT 
COMPANY, 32] Plainfield Street, Springfield 2, Mass. 


"REX ROLLER CHAIN BELTS 


Beldwin-Duckworth Division, Springfield 2, Massachusetts ° Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin 


154 









Propuct ENGINEERING -—— NoveMBER, 1945 














uvDRauLiese/, buna Zig? RINCIPLE 


PROLONGS LI 


.°) 


PUMPS ESPECIALLY ENGINEERED TO FIT YOUR REQUIREMENTS 


FE OF ROPER PUMPS 





THER IMPORTANT ROPER FEATURES 


Axial Hydraulic Balance. Oversize Bearings, Gears 
supported at Both Ends. 


Can be Serviced without Dis- 
turbing Pipe Connections or 
Mounting. 


Efficient Operation in Either 
Direction. 


Packed Box or Mechanical 
Floating Equal Size External Seal Units to Suit Require- 
Gears. ments. 


Roper Rotary Pumps are built to handle pressures 
up to 1000 Ibs. P.S.I., capacities to 300 G.P.M. at 
speeds up to 1750 R.P.M. 


COMPLETE BEARING LUBRICATION, 
CONTINUOUS CIRCULATION... 


Engineered for clean, non-corrosive liquid applications, 
this design feature of Roper Rotary Pumps insures com- 
plete continuous bearing lubrication. The liquid being 
pumped enters the inlet bearing groove (A) under pres- 
sure, then passes through the drilled journal (B) and 
is drawn through groove (C) in the opposite bearing to 
the suction side (D). Both the drive gear and driven gear 
are self-lubricated by the same hydraulic principle. Flow 
reverses automatically with change in pump rotation. It’s 
another dependable Roper feature, engineered to increase 
pump ‘life and over-all efficiency. Write today for more 
facts. Ask for catalog and free booklet on solving pumping 
problems ... No. 11-47. 


GEO. D. ROPER CORPORATION, ROCKFORD, ILLINOIS 


RO 


Ablary Pimps 


Engineering Offices 
in Principal Cities. 


BUILDERS OF PUMPS FOR MANUFACTURING, MARINE, PETROLEUM, AND PROCESS INDUSTRIES 
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21 JEWEL ENGINE 


Like a fine watch, the Allison engine has a “21-jewel movement” — 
assuring dependability and long life. The jewels are the major silver-plated 
and copper-lead cast sleeve-type bearings, which absorb terrific 

loads and high temperatures from shafts revolving 3,000 

times a minute. * Twenty years ago, Allison engineers 

pioneered the development of higher-precision 

sleeve-type bearings to enable engines to 

develop higher horsepower. Today, in- 

stalled in virtually every aircraft engine 

made in this country —as well as Allison 

these bearings have made good — at 

horsepowers far beyond the dreams 

of the Allison pioneers. * Now 

Allison bearings are available 

for other fine engines 

and machines to serve 


a world at peace. 


( Sara ) 


POWERED BY ALLISON 


P-38—Lightning 
P-39— Airacobra 
P-40— Warhawk 
A-36 and P-5 1A— Mustang 
P-63—Kingcobra 


Approximately 70,000 Allison engine 
have been built for the above planes 
the U.S. Army Air Forces. 


LIQUID-COOLED AIRCRAFT ENGINES 


As 


Divisi ——— 
ON OF | ors 


indianapolis, Indiana 


, 
Every Sunday Afternoon—GENERAL MOTORS SYMPHONY OF THE AIR — NBC Network 
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COMPLETE FACILITIES 


FOR PRODUCING 


ODUC I! 


ENGINEERING 


FACILITIES 


Two foundries capable of mak- 
ing castings in sizes up to 
70 tons 

110,000 square feet of foundry 
floor space 

Six cupolas 

One six-ton electric furnace 

Modern molding equipment 

Cement molding by the 
Randupson process 

Dry sand and green sand 
molding 

Sand reclaiming and condition- 
ing unit 

Large stress relieving and an- 
nealing furnaces 

Metallurgical laboratories 

Patternmaking 

Engineering 

Flame hardening and heat 
treating 


Machine work of all kinds 


NoveMBER, 


1945 


at 
MEEH pw 


The physical characteristics of 
Meehanite make it an ideal 
metal for these 16-ton rubber 
calender housings 


¢ 


IN SIZES UP TO 70 TONS 


HE superior physical characteristics of Meehanite castings give them 
a versatility in application which enables the designer to meet many of 
the problems of modern machine construction. 


Meehanite bridges the gap between iron and steel, and has many of the 
desirable characteristics of both. Its physical properties of high tensile, 
impact, torsional and shear strengths; uniform grain structure and freedom 
from spongy areas; vibration dampening qualities; wear, heat and corrosion 
resistance; controllable hardness and ready machinability make it ideally 
suited to a wide variety of applications. Close control of melting practice, 
molding methods, and general foundry procedure assures sound, quality 
castings produced to predetermined specifications. 


Our two foundries have complete facilities for making Meehanite castings 
in sizes up to 70 tons. While a large portion of our foundry capacity is 
kept busy making castings for our own machinery, we are still able to 
handle a considerable volume of outside work. F-B engineers and metallur- 
gists are also available to assist with your casting problems. 


If you are not already familiar with the many advantages of Meehanite, 
write for descriptive information. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia, Derby and Stonington, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles, 


Tulsa, Houston, Charlotte FB-259 





ROOK 
D)| » 2 er S7 


GRAPHITED BRONZE BEARINGS « For those Hard-to-Lubricate jobs. © Write for Bulletin. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OiL-LESS BEARING COMPANY 


{Established 1883)Manufacturersof COMPO Oil 

POWDIRON Sintered Iron Bearings and Parts * BOUND BRQOK Graphited Bronze Bearings 

“NIGRUM ImpregnatedHard Wood Bearings*PlainBronzeBearings*BronzeCastings 
Consultants and Manufacturers of Metal Powder Parts Since 1923 


-Retaining Porous Bronze Bearings 


Main Office: Bound Brook, N. J. * 1255 Book Bldq.. Detroit 26, Mich. * 1901 Santa Fe Ave., Los Angeles 21, Cal 
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psco MOTOR DRIVEN 
HYDRAULIC PUMPS 


Proved by tens of thousands of hours of the tough- 
est kind of war flying, PESCO Feathering Pumps 
have set a record for performance and depend- 
ability that is unequaled. The newest model 
(illustrated above) has been developed by PESCO 
craftsmen to provide a compact, auxiliary hydrau- 
lic pump unit for propeller feathering that re- 
sponds by remote control, with split-second readi- 
ness, to the pilot’s wishes. 

This pump is typical of the many motor driven 
hydraulic pumps that PESCO has developed for 
auxiliary operation of aircraft parts. All of them 


feature Pressure Loading, an exclusive PESCO 
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development that compensates for wear and the 
thermal variations brought about by the wide 
range of altitudes and temperatures through which 
these pumps must operate. Pressure Loading 
automatically maintains minimum clearance be- 
tween pump gears and gear housing, making pos- 
sible continuous high operating efficiencies under 


all conditions. 


Write for descriptive folders on Motor Driven 
Hydraulic Pumps to PESCO Products Co. (Divi- 
sion Borg-Warner), 11610 Euclid Avenue, Cleve- 
land 6, Ohio. 
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Joint Spacers 
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We have perfected up 
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machines, Space 
Re WAGNER 


ariety of R. 
4619 N. 32nd street 
Since 1899 producers of 
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Only the BRISTO “Multiple-Spline”’ 


meets all requirements for easy assembly, 


vibration resistance, easy disassembly 


Compare the wrenching forces applied to a 
BRISTO ‘‘Multiple-Spline’’ and to a 
Hex... and you’ll understand why more 
and more designers specify BRISTO for 
fastening these three classes of products: 


1. Products with awkwardly-located fas- 
tening points 


Products exposed to severe vibration 


Products subject to frequent dis- 


assembly 


Notice how the spline-shaped socket of 
the BRISTO socket screw mates with the 
key. The key pulls the screw instead of 








WHY “MULTIPLE-SPLINE” MEANS 


TIGHTER 


NO EXPANDING PRESSURE; THE 
KEY PULLS THE SCREW AROUND 





‘ 








pushing it around. No expanding pres- 
sure tending to round out or burst the 
walls especially in the smaller sizes. 
Precision-made, close-tolerance ‘‘Multiple- 
Spline” screws set up easier, faster and 
farther. And come out easier, too... ata 
flick of the key. 

You can specify BRISTO ‘‘Multiple- 
Spline” screws in cap or set screw styles 
in sizes starting at #4 wire. 

And for applications calling for hex 
socket screws, the Bristol Hex gives you 
the benefits of the same cold-forged tough- 
ness and close dimensional tolerances as 
BRISTO ‘“‘Multiple-Spline’’ Screws. 


63 


Only the “B-LINE” has the right socket screw for every application 


Jmeianiiiiy 


“MULTIPLE-SPLINE”’ 
CAP SCREWS 
No. 4 to 10” 


an 


“MULTIPLE-SPLINE”’ 
SET SCREWS 
No. 4 to 14” 


iy Sy) 


“HEX” 
CAP SCREWS 
No. 4 to 1”’ 


C= 
) 


“HEX” 
SET SCREWS STRIPPER BOLTS ?IPE PLUGS 
No. 4, to 1” 3%” to 4" 4%" to 1" 
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FOR YOUR APPLICATION 


[] radios 


textile machinery 


time clocks 
vacuum cleaners 


screw machines 
vending machines 
washing machines 


5 


[] refrigerators 


portable electric tools 


paper mill machinery 
postage meters 


printing presses 
pumps 
Company . 


punches 
Other applications 


[-] oil well machinery 


[] meters 
C) 
C) 
CJ 
C) 
(J 
O 


stamping machinery 
Diesel engines 


dynamos 
electric machinery 


elevators 
hydraulic machines 


die cutting and 
electric fans 
electric razors 
generators 
instruments 
machine tools 
match machinery 
meat machinery 


JoOooooooooooooO 


[_] cream separators 


GET SPECIFIC FACTS ON BRISTO ‘““MULTIPLE-SPLINE’’ 
[_} dental equipment 


ines 
al parts 


Screws. I’m interested in the follow- 
aviation eng 
aviation met 


121 Bristol Rd.,Waterbury 91,Conn. 
Please send me literature describing 
Bristo “Multiple - Spline’ Socket 
ing applications: 

adding and computing machines 


addressing machines 


THE BRISTOL COMPANY 
air compressors 


Mill Supply Division 
air conditioning apparatus 


Oo 
C) 
L) 
L) 
LJ 
: 


fa 


" and 


“HEX” KEYS 


- { i “MULTIPLE-SPLINE” 
















Check the 


“FLOATING PISTIs 








HULL 





@ “FLOATING PISTON” design provides tight seal- past piston stem and reduces friction. 

ing ability with extreme ease of operation. This con- 

struction gives the piston a close precision fit in the @ “O" ring seal on valve covers assures positive 
valve bore and still allows it to move freely and sealing with no gasket. 


easily, because such movement is independent of 


: ® Large oil passages allow full capacity flow. 
the valve stem in the valve covers. 


Other features are: Send for Catalog showing complete line of Gerotor 
@“O” ring seal design prevents oil from leaking Hydraulic Valves, Cylinders, Pumps and Pump Units. 


GEROTOR MAY CORP., LOGANSPORT, IND. 


PLANTS AT BALTIMORE, MD., LOGANSPORT, IND. 


TYPES OF PISTON TYPES OF 7 
ACTION DESIGNS OPERATION SIZES 
Standard, Spring Return, To meet the requirements of | Hand, Foot, Cam, Solenoid, “, es 2, Ow FY. 










Spring Centered, Ball Detent. = any hydraulic circuit. Oil operated, Air operated. 1%", and 1%”. 


E 





AIR PRESSURE OPERATED: OIL PRESSURE OPERATED: CAM OPERATED: 
Gerotor 4-Way Hydraulic Valve. Gerotor 4-Way Hydraulic Valve. Gerotor 4-Way Hydraulic Valve. 
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DRAIN COCKS 

















In addition to drain 
cocks Weatherhead 
plants make all types 
of fittings, valves, flex- 
ible hose assemblies 
and other parts for 
these industries: 


AUTOMOTIVE 
* 

REFRIGERATION 

* 
RAILROAD 

* 

MARINE 
* 


FARM 
EQUIPMENT 


7 
ROAD MACHINERY 
* 
DIESEL 
* 
L. P. GAS 
* 


APPLIANCE 
MANUFACTURERS 








Look Ahead with €™) To meet all modern machinery specifications, 
Weatherhead Drain Cocks have been improved 
to include shut-off, straight and angle bib, ground 

plug and two and three way types. Also in a com- 
We a t h e i h e a d plete range of sizes and thread connections. Sim- 


plified, sure grips, smooth functioning stems, 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO easy installation advantages are but a few features 
Plants: Cleveland, Columbia City, Ind., Warsaw, Ind., Los Angeles ° e ° ° 
Conetnet, Thain, Guaniie that characterize our extensive line of drain cocks 


for all purposes. For literature or information, 
write or phone any Weatherhead branch office. 











BRANCH OFFICES: NEW YORK + PHILADELPHIA + DETROIT + CHICAGO + ST. LOUIS + LOS ANGELES 
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From simple, basic applications like these ... come ideas for tomorrow's improvements 






MOVEMENT 


} FIXED 


7, EXPANSION CHAMBER 


Absorbs thermal or pressure expansion. 


vy wi U Yi \ 
i—- 


4, MOTION TRANSMISSION 


Hydraulic transmission. Motive force ap- 
plied, thermostatic or mechanical. 


_— 





7 


| MOVEMENT 


=. || = 


-— 


TUBE 
6. THERMOSTATIC MOTOR 


Thermostatic charge confined outside bel- 
lows and within cup. Bulb optional. 








BULB 


+d « ° . * * . * ° * a . 











| MOVEMENT 
SSA. || (> 
iS || 2 
S jie 
S c > 
= ro 


&, PRESSURE MOTOR 


Pressure applied inside bellows to convert 
pressure effects into movement, 


a 
J 


a W non — 


‘ Wy mi 


' 
4 


MOVEMENT 


if 


2. FLEXIBLE JOINT 


Seals flexible joint or mechanical move- 
ment of levers, linkage, etc. 








9. SHAFT SEAL 


Prevents leakage around revolving shaft 
of refrigeration compressors, etc. 

















3. EXPANSION JOINT 


Packless construction to absorb thermal 
expansion of pipe lines. 


| MOVEMENT 





Recs Siiaadh 


5. THERMOSTATIC MOTOR 
Thermostatic charge inside bellows to op- 
erate switch, valve, etc. Bulb optional. 





MOVEMENT 


Spe 
i 











7. PRESSURE MOTOR 


Pressure applied outside bellows and with- 
in cup. 





® . e 7 . °* ° e . & * * e6 
| MOVEMENT 





10. PACKLESS CONSTRUCTION 


Seals stem movement of valves or adjust- 
ment of other apparatus. 









How Wartime Scientists turned to metal bel- 
lows to effect precise, dependable action in count 
less inventions destructive to the enemy is re 


How Fulton Sylphon Bellows are again avail 
able for peacetime production is perhaps a matter 
of even greater interest today. 

Want to transmit power around a corner? Sc¢ 
Figure 4. Prevent liquid leakage around a shaft 
See Figure 9. And so on. Each sketch may be thi 






al 
*K 


corded in the archives of a grateful government. 






Build it Better with BELLOWS* 


basis of some cost-cutting shortcut o1 improvement. 


What’s more, a bellows-type thermostat is self- 
powered, self-contained .. . requires no auxiliary 


power for operation. It costs little, gives a lot! 
Above all, don't forget Fulton Sylphon is bel- 
lows headquarters—world’s largest exclusive man- 
ufacturer of metal bellows and bellows devices. 
For information, write for Bulletin VP-1300. The 
Fulton Sylphon Co., Knoxville 4, Tenn. Canadian 
Representatives, Darling Brothers, Montreal. 





DIN 


Propuct ENGINEERING — NovembBrER. 
















Bull 
engi 
appr 
this | 
Unit 
sure 
gear 
lon, 
of hi 


pora 









neer 
appl 


gear 







mec! 
light 
and 






FOOT 









- 


ION 
















..- you will want copies of these books! 


Bulletin UPA for the first time gives 
engineering data ona newly developed 
approach to power transmission. In 
this bulletin are shown compact Power 
Units. These “packages of power” as- 
sure absolutely correct mounting of 
gears, so essential to efficient opera- 
tion, particularly when the gears are 
of high precision. Their design incor- 
porates “‘A-Q” gears, described below. 

Bulletin AQA gives complete engi- 
neering information on the design and 
application of ‘“A-Q” (aircraft quality) 
gears. These new gears assure greater 
mechanical efficiency, longer life, 
lighter weight, more compact design 
and quieter operation. 



























) 
RODI 


IF YOU ARE 
INTERESTED IN 








BULLETIN UPA 
containing engineering dota 
on Foote Bros. Power Units 





These gears embody advance tech- 
niques in design and manufacture that 
permit operation at higher speeds and 
make possible loadings far in excess 
of values customarily considered safe 
design. By incorporating them in the 
machines you manufacture, your engi- 
neers may be able to solve difficult 
problems now confronting them—may 
be able to improve the performance of 
these machines and may be able to re- 
duce over-all costs. 

These books should be in the hands 
of every designing engineer or manu- 
facturer interested in equipment re- 
quiring the transmission of power. 
Check the coupon and mail it today. 


FOOTE BROS. GEAR AND MACHINE CORPORATION « 5225 South Western Blvd., Chicago 9, III 


CDIE BROS. 





Celt Power Transmission Thwugh Lillve Lew 
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. 
BULLETIN AQA 
containing engineering dota 


on Foote Bros. “A-Q" Gears 


FODTESBROS 








Foote Bros. Gear and Machine Corporation 

Dept. W, 5225 S. Western Blvd. 

Chicago 9, Ill. 

Gentlemen: 

Please send me Bulletins checked below. 

0 Bulletin UPA on Foote Bros. Power 
Units 

O) Bulletin AQA on Aircraft Quality Gears 
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BoMPUt 


WITH 
STANDARD 
SUNDSTRAND 


z 
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Te 








‘ B Interlocking and “timing” various machine . 

aan sg ak ean CUTTING WIDE RANGE OF INTRICATE 
> standard Sundstrand hydraulics. 

Complicated geting and tamcions ace CONTOURS CONTROLLED HYDRAULIGALLY 


: PROBLEM: Cutting irregular fi 
often eliminated. Design and assembly time in airplane cylinder head forging 
are both speeded up. Sundstrand hydraulic 


as : - desi a ‘ . SOLUTION: Machining over 4 

application engineers design the complete unit different fins, each with a different contour, requifé 

positive feed against cams. This feed, and rapid trave 

: . of the cutter to the work, is positively controlled wif 

on the overall machine design. » os ny Oe 
Sundstrand hydraulic equipment, 


for your machine while you are working 


The application illustrated and described is a 


good example of how complicated machine 


design problems can be simplified through HOW 10 ADAPT SUNDSTRAND 
the use of Sundstrand hydraulic equipment. HYDRAULICS 10 YOUR DESIGNS 


Our hydraulic application engineers will be glad 
to work with you on any of your machine equip- 
ment problems requiring hydraulics. They are 
available without obligation. Write today for 
descriptive literature on pumps, valves, etc.‘ 
Ask for Bulletin No; C-2, 


TN nel 

2. ILLING ag SP A SS OP a - -— weve sorwre 
2560 ELEVENTH STREET © ROCKFORD, ILLINOIS 

FUEL UNITS HYDRAULIC PUMPS © TRANSMISSIONS 


© FLUID MOTORS ¢@ VALVES and CONTROMS 


See eee SS a UU 








166 


Propuct ENGINEERING — Novemser, 1%) 














ONE OF THE REASONS 6 OUT OF 10 PICK U.S. GAUGES 





~. 


foundries. These foundries have a 
notable feputation for quality 



























in quantity 
' ~ 
IN GAUGES, IT’S U.S. OVER 6 TO 4— oe? YOUR gy 
For every ten times gauges are a : EEL Ep Fop é 
a selected by original equipment f GREar Cay THis 
“ ’ os manufacturers, the choice ts U. S. in Now 4 G CATA 
Pie — ee - over six. The fact that all operations, | tien re rush log | 
oe we & : , —— Avg;) ed , 
casting being one of them, are / Pag, le Mp} 
WE REAR GAUGES FROM THE LADLE completed within our own shops fe ition 5 "Pace , ; 
Ir 1s no secret that U. S. ts the only contributes to this ov erwhelming j Ments o_ I8uge, : h 
gaugemaker building instruments preference. But the real reason 1s Foug,, ie "9 j 
from parts fashioned entirely with- Manufacturing Control, a program Seley. a ceg , : 1 
in its own plants. Sockets, rings, of checking and double checking tn ele itis 
cases, segments, housings and other to make sure each U.S gauge ° : 
components of brass, bronze, or leaving the plant is a_ worthy 
iron are cast right in our own ambassador of our Company. 


IE 
ALLY 


gular fig 


over 4 
requife 
1 trave 
lled will 


SALT FOR THE SOUP—What sand to use, 
how tight to ram, how fast to pour are 
the ingredients with which our men, 
with up to 25 yeors’ experience, season 
the broth... 





UNITED STATES GAUGE CO. 


SELLERSVILLE, PA. 


Manufacturers of Pressure, Temperature, Flow, 
Electrical and Level Measuring Instruments 
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»» and save up fo GO on 
your fastening dollar 





P-K “SHORT CUT” METHOD ADDS 
STRENGTH, PERMITS LOWER PRICE 
FOR PROJECTOR 


In the assembly of this home movie pro- 













jector, Universal Camera Corp. found that 
the use of P-K Self-tapping Screws not only 
provided fastenings of improved security. 
but saved enough assembly work hours to 
permit a lower selling price. Eight sub-as- 
semblies are made of light metal parts fas. 


tened to die castings with the use of 23 P-K 



























A FASTENING OPERATION BECOMES SIMPLY “DRILL-DRIVE”, instead Hex Head Self-tapping Cap Screws and 


of drill-tap-drive, when you change over to P-K Self-tap- 





Type “U” Hardened Metallic Drive Screws. 
ping Screws. You eliminate tapping for machine screws... 


end fumbling with bolts and nuts... avoid troublesome “HOW TO USE” BOOKLET 


inserts in plastics, and do away with riveting in hard-to- PARKER KALON — FREE on request — will 
reach places. 
BESIDES SAVING YOU FROM 30% to 50% in fastening time and 


labor, the P-K “shortcut” method turns out a stronger as- 


give you quick facts on 
all the P-K Self-tapping 
Screws and other Fasten- 
sembly, because the extruded threads that are formed as ing Devices... tell you 
P-K Screws are driven hold securely, and resist the severest where end how te us 
them. Write for a copy 
... ask for Form 480. 


vibration. 
YOU CAN CHANGE to P-K Self-tapping Screws over night. No 


special equipment or special training of help is needed, 











although the “short cut” method often permits the use of 
power, in place of hand drivers. 
CALL IN A P-K ASSEMBLY ENGINEER. He'll help you find all 






opportunities for saving time and money, and improving 
your product, with P-K Screws. Or, mail assembly details 
direct for recommendations. Parker-Kalon Corporation, 


208 Varick Street, New York 14, N. Y. 
SOLD ONLY THROUGH ACCREDITED DISTRIBUTORS 
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SOMETHING NEW 





IN VIBRATION 








CONTROL! 


y with MB Vibration Isolators 


ADAPTABILITY OF MB “ISOMODES” to any 
mounting angle or suspension illustrates an 
important development in engineered vibra 
tion control isolators with equal spring 
rates in all directions. 

This extraordinary feature means just this: 
Unlike usual types, which are relatively stiff in 
one or more directions, MB units will isolate all 
modes of vibratory motion—linear and rocking. 
The units for your specific engine will prevent 
vibration transmission in all directions... and 
in any position! 

It’s achieved with expert dimensional design 
and careful control of rubber properties, pro- 
viding high deflection capacity, and the same 
spring rate axially and radially. 

MB “ISOMODES” have a high safety factor. 
The use of generous sections of rubber in com- 
pression allows higher load capacities and 
higher deflection capacities with lighter weight, 


“ISOLATE ALL MODES FOR POSITIVE VIBRATION CONTROL” * 


*Copyright the MK Manufacturing Company, Inc 


smaller size units. Rubber in compression 
means higher resistance to injury, and the de- 
sign provides a stable, self-snubbing isolator. 

Let MB vibration specialists save you hours 
and effort and help assure a new high in isola- 
tion of destructive vibrations. A detailed study 
will be made of your product, whether in blue- 
print or completed state, and sound, highly 
qualified recommendations and design data 
offered. Write for details. 


THE 


MB 


MANUFACTURING COMPANY, INC. 
Vibration Division 


1068 State Street, New Haven 11, Conn. 


Vibration Isolator Units and Mountings - Special Vibration Test Equipment 
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The Essence of 


IN EVERY FIELD, from fly fishing to metal fabrica- 
tion, skill is the essence of perfection. Particularly 
is that true in manufacturing products of stainless 
steel or similar high temperature alloys. They're 
difheult metals to work and many times inferior 
substitutes are used for this very reason. 

If certain parts or your entire product can be 
built better with stainless, sub-contract this work 
to Solar. This company for the past fifteen years 
has been the industry’s leader in engineering, de- 
signing and manufacturing heat and corrosion re- 
sistant products. 


SOLAR AIRCRAFT COMPANY SAW DIEGO 12, CALIF. 


rfection 


A letter addressed to “Service Department” will 
put you in contact with the men who, during the 
war, produced exhaust systems, heat exchangers, jet 
engine parts and many other products for the coun: 


try’s leading airplane manufacturers. 


HIGH TEMPERATURE ALLOY PRODUCTS 


BES MOIMES 5, 
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Propuc 


Industry can find an important story positioner. 
being written in the sky today. It’s the 
story of advanced automatic controls. Many automatic control problems can 
be solved with standard Lear devices 
For pe cn amy powerful aircraft en- —others may require special engineer- 
ge are maintained at precise temper- ing. In either case, Lear enginéers stand 
ature with Lear controls, any job in ready to contribute their experience in 
industry which requires constant tem- any such problem you have. 
perature, can be handled with these 
devices. 
f "Gere cn cnidhinien essnaneinenmees == 
There are Lear Automatic and Remote H ; \ 
Controls to provide regulation with any j LEAR, Incorporated = 
degree of precision _ from accurate J Dept. 81, Grand Rapids, Mich } 
{ Gentlemen: ’) 
le Pleaso send me your free booklet showing / 
lear equipment and its mcny applications | 
LEAR, incorporated. Grand Rapids, Mich a — : 
4 ‘MCORPORATE®. H 
formerty Lear Avia, tac. : Address— ——————_—__— ‘ 
' City State ! 
' i 
— 








IN THE COLD OF 
HIGH ALTITUDE. 






























IN THE HEAT OF 
HEAVY INDUSTRY. 





action through a combination of limit 
switches and cams to the split-hair fine- 
ness of a highly sensitive electronic 
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Suyder CAN DO YOU A GOOD TURN ON SPECIAL LATHES 


Here are four center-driven lathes designed 
and built by Snyder to combine maximum 
production and accuracy with minimum 
handling in processing large heavy parts. 


A. (No. 42595) A prewar machine for proc- 
essing fabricated steel axle shaft housings for 
trucks. Center drive unit is small with short 
rear center movement actuated by air cylin- 
ders. Tail stock housing is rigidly mounted. 
Operations; turning various diameters near 
the wheel ends of the housing and facing 
numerous shoulders and flanges. 


B. (No. 47826) Basically the same as Ma- 
chine “‘A”’ but built to handle heavier, cast 
parts. Operations; turning with front tool 
blocks, facing and shouldering with rear tool 
blocks—which are reversible for rough or 
finish facing. Tail stop assembly slides in 
and out of work as an assembly. 


C. (No. 43218) Essentially the same as Ma- 
chines ‘‘A”’ and “‘B”’ but built to handle a 
cast armor plate rotor and designed with 
considerable travel of tail stock to provide 





20 Years of Successful Cooperation with Leading American Industries SN \ DER 


loading space. Operations are turning and 
facing from both ends. 


D. (No. 51113) For processing cast armor 
plate recoil housings. Rear tool slides have 
extremely long travel and conventional head 
stock and motor drive to center drive have 
been eliminated. Center drive is direct from 
motor and transmissicn in rear of machine. 
Operations; turning with front tool blocks and 
facing and shouldering with rear tool blocks. 


All of these lathes are hydraulically operated 
and electrically controlled and operate on an 
automatic work cycle. The scope of opera- 
tions and variety of parts indicate the versa- 
tility and flexibility of this type of Snyder 
special-purpose machine. 


If you are interested in accurate cost-control 
in any metal-cutting operation, we invite 
your inquiries. Snyder Tool & Engineering 
Company, 3400 E. Lafayette Avenue, Detroit 
7, Michigan. 






DESIGNERS AND 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 





Sees Sees 
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B. (No. 47826) 


D. (No. 51113) 

















GHT METALS” 





It has been proven, by extensive war time 
practice, that sub-assembly when properly 
engineered cuts costs, speeds production 
and takes the headaches out of manufac- 
turing. 


Colgate has an organization with veteran 
experience, and many compressed years 
of “know how” in the fabrication of alumi- 
num, magnesium and stainless steel parts 
and assemblies. 


UNSHACKLED BY PRECEDENT 


But, it is young in both personnel and 
ideas. Its success is due to refusal to be 
hobbled by precedent; and the courage to 
apply new methods in tackling the most 
difficult jobs. 


It knows light metals. It is expert in parts 
fabrication and assembly work, taking 
details off the shoulders of the manufac- 
turer who is looking for a top-notch organi- 
zation, needs help in the solution of such 
problems, and who plans to use alumi- 
num, magnesium or stainless steel. 








AMITYVILLE, LONG 


LIGHT METAL yy 


WY > Ss 


TZ 


Colgate Engineered service for parts fabrication and assemblies? 


So why duplicate or maintain, at excessive 
cost, a separate division of your own com- 
pany, when you can get an organization 
ready to “go into action” at a moment's 
notice. 


The Colgate Aircraft Corporation offers 
you an excellent four point plan that covers 
engineered service in the light metal parts 
fabrication and assembly field. 


COLGATE OFFERS YOU: 


1. Specialization in light metal industry. 
Experience in handling and fabricating 
sub-assembly parts. 


2.._A co-operative engineered service on 
every job by a trained engineering 
personnel. 


3. Experience on both large and small 
jobs, either on parts, sub-assemblies, 
or complete products. Knowledge of 
quality control and working to the most 
exacting specifications. 


4. Deliveries on time. 


NEW YORK 







DIVISION 
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This “Campion Shuffle Hearth” 
. ..@ conveyor for transporting work through 
a heat treating furnace ... was formerly de- 
signed to operate with 
compressed air (and can 
still be obtained that 
way if desired). The 
performance given, how- 
ever, by a WHS No. 5B 
Worm Gear Speed Re- 
ducer and electric mo- 
tor drive led the manu- 
facturer to standardize 
on this equipment. 


CONVEYOR WITH COVER REMOVED 





The fool-proof DE- 
PENDABILITY of WHS 
Reducers has been dem- 
onstrated for nearly 50 
years in over 100 indus- 
tries. Have you our lat- 
est catalog? 


hogy 


jet 


Manufactured by the makers 
of the ‘First Speed Reducers 
in America to Be Shipped 
from Stock.” 











WINFIELD H. SMITH, Inc. 


It EATON STREET... 8 PRINGVEILLE...€RIE COUNTY...NEW YORK 
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In hydraulic circuit design, it is often advan- 
tageous to insure maintenance of working pres- 
sure under all operating conditions and with- 
out loading the continuously operating pump. 
This can be accomplished by including the 
ELECTROL unloader valve in the system be- 
tween the pump and the accumulator. This 
rugged valve weighs only twenty ounces and 
sells at a remarkably low price. It will auto- 
matically cycle to maintain system pressure at 
the pre-determined maximum. Unloading is 
done at low pressure directly to the return line 
and thence to the reservoir. 


ELECTROL unloader valves are available in 
six settings ranging from 1,000 to 1,500 lb. per 
sq. in. Loading pressures range from 800 to 
1,250 lb. per sq. in. Specialized requirements 
can be met by slight modifications. Consult 
ELECTROL engineers when you design your hy- 
draulic control circuits. 


ELECTROL, INCORPORATED ¢ KINGSTON, N. Y. 
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ELECTROL’S UNLOADING VALVE 








ZORE RK 


SPRING BALL 
~ CHECK 











OPERATION...When pressure reaches the pre-set maximum the valv 
unloads but at the same time maintains pressure in the system. Under thes 
conditions pressure on the lower seat of the controlling valve overcomes th 
adjusting spring tension moving the valve to the upper seat and allowin; 
flow through the body passage. This causes the main poppet valve to opet 
and the check valve to close. Fluid under pressure is returned to the reservoi 
and the system is held at pre-set pressure. When system pressure drops belov 
the minimum valve, the differential control valve moves back to the lowe 
seat, the main poppet closes and the check valve opens. Differential pressur 
is determined by comparative areas in bore ‘“‘B.’’ Maximum pressure is de 
termined by adjustment screw setting. 


LELTROL 


HYDRAULICS 














HERE’S THE STORY AT A GLANCE 








LOAD 


LOAD 


boom 



































PRC BEARINGS 


CAN CARRY A GREATER LOAD 

















ci 
PRC 





MORE THAN 


25 


YEARS 
EXPERIENCE 





\ 














NCYCLOPS 








The principle of greater load-carrying capacity in a roller 
bearing is well illustrated by the diagram above. The 
more load-carrying elements that are placed in a bearing, 
the greater is its capacity. 


The small diameter rollers used in R B C CYCLOPS and 
20TH CENTURY BEARINGS make it possible to use the maxi- 
mum number of load-carrying elements, thus making these 
bearings capable of withstanding substantially greater 
loads than bearings having fewer load-carrying elements. 


Exceptionally long life under very heavy loads is assured 
because RBC CYCLOPS BEARINGS are made of through- 
hardened SAE-52100 steel. In many cases these bearings 
outlast the machines in which they are installed. 


SOLVE THAT LOAD CARRYING PROBLEM 
BY CONSULTING RBC ENGINEERS 


Send For Catalog 


ROLLER BEARING CO. OF AMERICA 





TRENTON, NEW JERSEY 





MORE Small Diameter Rollers Carry a BIGGER Load 
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As a standard series, the Philadelphia Line of Worm Gear Reducers are not excelled in 
Design, Versatility of arrangement, and Fine Workmanship. Generally speaking, they 
are divided into 3 groups: Heavy Duty, Medium Duty, and Small Units (for all-around 
low and fractional horsepower service). As will be noted from the diagrams surround- 
ing this advertisement, the worm shaft locations may be below the gear or above the 
gear; or the output shaft may extend upward or downward,—of course, Philadelphia 
Worm Reducers may also be had in Double Horizontal; Double Vertical Units;— Helical 
Gear attachments,—or in Motorized Worm Gear Units. 

Finally, there is no type, size or combination of Worm Gear Speed Reducer that 
Philadelphia has not, or cannot make—and, they’re all of the highest quality. Be con- 
vinced, send for Worm Gear Catalog No. 25. 








.... for every 
Conceivable 

Ew :~=sdIndustrial 
: Application 





SCL RSS 


‘ XB . : r Z s . ‘ yy = " 
\Y i &o se SAS $ a Sie 


ss 
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GEAR WORKS incorroraten 


industrial Gears and Speed Reducers’ 
ERIE AVE. AND G ST., PHILAD 1A 34, PA. ° ‘ 
IN CANADA: WILLIAM ri : x easey LimiteD, ton inte. LimiTorque Valve Controls 
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HYDRAULIC POWER UNITS - 3000 P.S.I. 


Packaged Assemblies Combining High Pressure Low Volume and Low Pressure 
High Volume Pumps and Valves for Manual and Automatic Control 





PRESSES - CALENDER ROLLS + HYDROSTATIC TESTS+> ROLL BALANCING 
BROACHES + PRESSURE SEALS + FLOW TESTS «= BEARING FLOTATION 


Ay-Lle Hydraulic Unit 


21 GPM- 3000 P.S.I. 


These units have been in extended service in Rolling Mills 
« Textile Plants - Chemical Plants - Plastic Plants - Testing 
Laboratories - Research Laboratories - Rubber Plants - Powdered 
Metal Industry - Aviation Research - Airplane Manufac- 
ture for Standard Equipment and Production Test Procedure 





3000 P.S.1. Pumps in Capacities of V2- 1- 2- 3 GPM - Hy-Lo Combinations 5 GPM and Up 


* 
Experienced Hydraulic Engineers Are Available Without Obligation 
es 


THE NEW WORK AIR BRAKE COMPANY 
Ay deaulee Laie. ‘ 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y¥. + FACTORIES: WATERTOWN, N. Y: 
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urlington Seals Windows 
of New Vista-Dome Car With 














E = q == 2 — : e . . 2 <; #y %% SS. S - $s ee - a r. ae a) 
Ph @ SS Ut fere’s another Presstite first — sealing 


the laminated glass top and sides of 
the Burlington Lines’ ultra-modern Vista- 
Dome observation compartment. Presstite’s 
No. 23212 Synthetic Glass Sealer Compound 
was used to the complete satisfaction of the 
Glass Sealer railroad’s engineers. This car is but a fore- 
"runner of the many future improvements to 
come in rail transportation. 


Just as during the war Presstite provided 
sealing compounds to meet some of the most 
complex problems of military aircraft, mech- 

anized vehicles, and landing craft, now many new and improved Presstite sealers 
and coatings are available to meet the demands of peacetime industry. 


Whatever your industry, from building railroad cars to refrigerators, from buses 
to airplanes, automobiles, or cold storage rooms, bring your sealing requirements to 
Presstite — ‘‘Sealing Headquarters.’’ Enlarged 
research, laboratory, and production facilities are 
at your service. Let us recommend or develop the . 
best sealing compound for your particular use. PRESSTITE 
Write today. Seating Comeounos 





PRESSTITE ENGINEERING COMPANY, 3956 Chouteau Ave. St. Louis 10, Me. 
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My, 


am 


We manufacture precision gears to 
customers’ specifications. The gears 
have a high finish, and the tolerances 
are as close—or better—as the specifi- 
cations indicate. Our production 
equipment, comprising the finest, 
modern machine tools, occupies a 
space in excess of 250,000 square feet. 
Thus our facilities are ample to meet 
practically any demands for the mass- 
production of precision gears. A highly 
efficient inter-departmental follow-up 
system enables us to stead- 











A Statement of Fact for Buyers of Prectston Gears 


gears, if the means for doing the job 
are technically feasible. 

In short, once we undertake to do 
a job for you, we do it well. Period! 

All of these facts are taken for 
granted by our good friends and cus- 
tomers of many years’ standing. They 
may be of interest, however, to other 
actual or potential buyers of custom- 
cut gears. In the face of mounting 
reconversion problems, said facts will 
definitely interest anyone looking for 





ily maintain an unusually 


a source of supply so sat- 


isfactory, that he will be 
able to devote all of his 
efforts to his main job: 
The uninterrupted pro- 
duction, distribution and 
sale of his own products. 


PERKINS MAKES 


Helical Gears 


high percentage of deliv- 
ery promises. Finally, our 
engineers almost always 
manage to devise methods 
and equipment for the 
production of special 


Bevel Gears, Ratchets, 


Worm Gears, 





Spiral Gears, Spur Gears, 


Ground Thread Worms LET’S GET TOGETHER NOW! 











PERKINS suzon- cw" GEARS 


PERKINS MACHINE & GEAR COMPANY, SPRINGFIELD 2. MASS. 
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work direct with you. Standard Stock Bearings 
and Precision Bronze Bars are available from 
your nearest Authorized Bunting Distributor. The 
Bunting Brass & Bronze Company, Toledo 9, Ohio. 


28 


BRONZE BEARINGS x BUSHINGS PRECISION BRONZE BARS 
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Contact wal | N of Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS 4” BORE TO 120” OUTSIDE DIAMETER 


"a Warte) 
MILL-TYPE ROLLER BEARINGS 


Hot and Hea vy foads 
fe » KAYDON Bearings ow 


T takes mighty rugged high- 
precision bearings to stand up 
under terrific heat and heavy loads 
of white-hot steel billets passing over 
ram guide rollers of a rack-type ma- 
nipulator in a 44” Bloom Mill, as 
shown here. Big, husky KAYDON W-228 
Mill Type Roller Bearings (see di- 
mensions above) ... engineered for 
load capacity of 137,000 Ibs. at 100 
RPM... are performing successfully, 
under extremely high temperatures, 
with rams traveling 1700 feet every 
hour of the day. 





That is typical of the many tough jobs 
KAYDON Bearings are “taking in stride”. 
KAYDON, specializing in engineering and pro- 
duction of all types and sizes of ball and 
roller bearings from 4” bore to 120” O.D., 
also offers complete facilities for atmos 
pheric controlled heat treating, flame hard- 
ening, precision heat treating, salt-bath and 
sub-zero conditioning and treatment, mi- 
croscopy, physical testing, and metallur- 
gical laboratory services. 
Shafts of Ram Guide Rollers = fee pl es 


on this Kack 1 » Manipu- ee 7 | : Counsel in confidence with KAYDON. Capac: 
lator for 44” Bloom Mill, run 69 . : 


on EANGOM Relier Beariucs ee ity is available now for production of all 
. —_B8M16054-C types and sizes of KAYDON Bearings. 


\ KAYDON Types of Standard or Special Bearings 
Se Spherical Roller + Taper Roller 
: Ball Radial . Ball Thrust 
Roller Radial + Roller Thrust 
E N GIN E , 


fc ERIN G 














MUSKEGON - MICHIGAN 


Meu tr Slame:-:-..- Ola tn Capercence 
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MICHIGAN GEAR SPEED- 
ERS are available in two 
types for quick checking for 
quietness and bearing. Ask 
for information on Model 
1127-B (for gears up to 9%”) 
or 1129 (for gears up to 13”). 


MICHIGAN SINE-LINE 
INVOLUTE CHECKER pro- 
vides rapid check of gears 
without necessity of addi- 
tional base rolls, etc. Ask 
for information on Model 
1124 (for gears up to 12” 
O. D.) or Model 1124-C 
(for gears up to 20”). 





MICHIGAN SINE-LINE 
LEAD CHECKERS will 
check left or right hand hel- 
ical gear leads from zero to 
infinity without necessity of 
additional master rolls, discs 
or lead screws. Ask for in- 
formation on Model 1205-18 
flor gears up to 18") or 
1205-24 (forgearsupto 24”). 





MICHIGAN BASE PITCH 
AND SPACING CHECKER 
recently added to the Mich- 
igan SINE-LINE. Ask for in- 
for:aation on Model #1130. 














G OOD gears are not a matter of acci- 
dent. They are the result of selecting the 
right kinds of steels, sticking to accurate 
production methods and equipment, 
proper heat-treating and adjusting for 
heat treat distortion. 


To produce good gears consistently, 
good checking equipment is a “must’’. 
That is why Michigan SINE-LINE equip- 
ment includes machines to check and 
analyze not only gears but also gear 
cutting tools with laboratory precision 
in the shop. 


Michigan Tool Company—Gear Pro- 
duction Headquarters—field engineers 
will be glad to help you on your gear 
problems and advise you as to the type 
of Michigan SINE-LINE equipment best 
suited to your specific needs. 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS RD. 
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DETROIT 12, U.S.A. 






SINE-LINE HOBCONTOUR 
CHECKERS permit quick 
checking of pressure angles 
of hobs on a simple fix- 
ture. Ask for information on 
Model #464. 





























MICHIGAN HOB-SHARP- 
ENING CHECKER incor- 
porates complete facilities 
for checking correct re- 
sharpening of hobs, milling 
cutters and form cutters. Ask 
for information on Model 


#471. 





MICHIGAN AUTOMATIC 
CHECKING RECORDER 
can be coupled to SINE- 
LINE involute, lead, or spac- 
ing checkers. Makes perm- 
anent chart records. Can be 
used for other purposes than 
gear checking, too. Ask for 
information on Model AY-1. 





SINE-LINE LEAD AND LINE 
OF ACTION CHECKER for 
Hobs. Checks deviations 
from true lead to ten-thou- 
sandths of an inch. Line of 
action sine-bar also permits 
checking of active profile. 
Ask for data on Model #874. 
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MAXITORQ 
lalng Disc CLUTCHES 


eae 
Jor SIMPLE SOLUTION OF modern 


POWER TRANSMISSION PROBLEMS 


Here is the clutch you have long wanted... 
completely assembled on the clutch body 
and shipped to you ready to slip onto a 
shaft. It requires NO TOOLS for assembly, 
adjustment or take-apart. Floating Discs 


arator Springs (patented) so that you can 
see light between them. Disengagement is 
fast and positive. Check the clutches shown 
below ... one or several will best solve 
your transmission problems. 


are kept apart in neutral by Maxitorq Sep- 


Floating discs, NO DRAG ..NO ABRASION... NO HEATING in neutral 


SINGLE TYPE CLUTCH used for 
power transmission. Widely adaptable to machine head 
stocks, gear boxes and V-belt, flat belt, chain drive or 
spur gear installations between shafting. Also in a 
special design, as an automatic OVERLOAD RELEASING 
safety device. 


intermittent 


PULLEY TYPE CLUTCH: all Maxitorq clutches 
are available in V-Belt or Spur Gear Type for use on 
a shaft. Pulley, etc., mounted on the loose sleeve of 
clutch, body is keyed to shaft. Driving pulley can be 


immediately released or connected with the shaft. 


DOUBLE TYPE CLUTCH now more frequently 
used as a machine control for reversing motions such 
as tapping attachments, feed movements of automatic 
machinery and for reversing main spindles in machine 
tools. Also as a high and low speed, or one end as 
a quick acting positive brake. 


CUT-OFF COUPLING CLUTCH is used as a 


one-way cut-off coupling (single type) where motors 
are direct connected to machines they drive ... motor 
shaft permanently keyed to one part of clutch . . . driv- 
ing shaft of machine keyed to the other. 


SPECIAL APPLICATIONS: Carlyle Johnson Engineers will be glad to provide ossistance for the solution of power control 


problems, with recommendations for the best applications of Maxitorq clutches. 


NEW CATALOG NO. PE 11 - »« NOW AVAILABLE ON REQUEST 


8 aR i, ~ 
THE CARLYLE JOHNSON MACHINE COMPANY: MANCHESTER CONNECTICUT 
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Do not hesitate to ask for this service. 
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* 
BUY VICTORY BONDS * 


AN’S struggle for speed and more speed, in travel and in production, is 
largely 4 struggle to combat the interfering and disrupting forces of vibration. 
Man has no practicable method for the elimination of vibration, but he can do 


much to control and isolate its harmful effects. 


By flexible suspension of the entire machine, equipment life is prolonged by 
reducing metal fatigues production is increased, its quality improved, through 
smoother operations nervous strain on operators and other workers is greatly re 
duced. Also material is saved by eliminating base weight used for inertia mass- 
Other savings in production costs and improvements in efficiency of personnel 
are attained by separate mountings for motors, gauges, and tools. Lord Mount 
ings combat the destructive forces of vibration as effectively as scientific lubrication 


combats the wearing effect of friction. 


Lord is the Pioneer and leader in the science of vibration control and isola- 
tion thru the application of natural and synthetic rubber. Lord Shear Type 
Mountings and other Bonde Rubber Products are the embodiment of many 


exclusive techniques and patented features developed through years of rese 
and practical application. 


To help you select the proper Lord Mounting for your specific objective, OF 


to design it for yOu, Lord engineers are at your service: 


| <> 


iT TAKES BON 
DED RUBBER Ye Séear 10 Agsore v 
IBRATION 


LORD MANUFACTURING COMPANY © 


ERIE, PENNSYLVANIA 
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FLEXIBLE RUBBER BUSHING 


ORIVE STUD 


GRAPHITED BRONZE 
BEARING 


KEYWAY —— 


SFT SCREW 








Tine orporated 1920 





THE INSIDE STORY OF AJAX FLEXIBLE COUPLINGS 


Ajax Flexible Couplings protect direct connected 
machines from unavoidable misalignment. They re- 
quire no lubrication. They are quiet running — no 
backlash, no noise. They provide free end-float which 
permits electric machinery to find its magnetic center. 
They operate satisfactorily in abrasive-laden air. 

They are built in a wide range of sizes and capacities 
with standard couplings made of forged steel or cast 
semi-steel, 


AJAX FLEXI BLE( 





186 





WESTFIELD, N. Y. 


For special requirements flanges can be machined 
from aluminum, bronze or other metals, and can be 
plated with chrome, silver or cadmium for protection 
against adverse atmospheric conditions. Thousands 
of cadmium-plated Ajax Couplings are running on 
U. S. Navy equipment throughout the world. 

Ajax Couplings can easily be made integral with 
brake drums, pulleys, fly wheels, etc. 

Write for new catalog giving complete data. 


COUPLING CO. INC. 
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MORFLEX COUPLINGS 


\ 


Pre 


This fabric ring, impreg- 
nated with moulded 
Neoprene and forming 


This preloaded Neo 
prene biscuit is de- 
signed for uniform stress 


The biscuit core, being a 
metallic screen, permits 
impregnated bonding of 


Assembled under pres- 
sure into the special 
metallic biscuit core, this 


uct ENGINEERING 


the outer surface of 
the biscult, eliminates 
abrasion. 


s 


Morflex Couplings withstand 
severe punishment under the 
most adverse conditions. Utiliz- 
ing exclusively Morse-designed 
rubber biscuits preloaded 
in assembly, they require 


no lubrication and are sealed 


and linear deflection. 


Oval Flange 
eleven sizes fr 


to 725-foot pounds of. torque. 


against dirt, dust, and weather. Positive 


direct drive with no power loss, Morflex 
Couplings with their inherent flexibility 


reduce bearing wear, permit slight angular 


CHAINS 


ORSE 


MORSE CHAIN COMPANY e ITHACA, N.Y. ¢ DETROIT 8, MICH. ¢ A BORG-WARNER INDUSTRY 


NoveMBER, 1945 


and S 





Neoprene and heavy 


machined bushing is in 
press fit of bushing. 


tegral with the entire 
flexible unit assembly. 


misalignment, ease thrust and 


absorb 


shocks, uneven impulses and 


torsional loads, and 
vibration. They are constructed 
to eliminate all action between 


<r metal-to-metal surfaces; are 
type supplied in 


om 8-foot pounds 


therefore trouble-free and long- 
lived. In short, they are engineered for 
tough, dependable service. Call the Morse 
engineer or write Morflex Dept. Detroit for 


information on your specific applications. 


FLEXIBLE COUPLINGS CLUTCHES 


eeisitent CHAINS 








Use MEYERCORD 
DECAL Name Plates 


Home equipment ruined annually in America 
through ignorance of operation and maintenance 
reaches a staggering total. The unnecessary 
reflection on manufacturers’ reputations is 
equally costly. Keep your product in use 

from one owner to another... with Meyercord 
Decal instructions. They can be produced in 
any size, design and number of colors for fast, 
lasting application to any commercial surface. 

















No rivets, bolts or screws required. Rigid tests 
prove their resistance to abrasions, temperature 
extremes, moisture, acids and vibration. In- 
vestigate Meyercord Decals for your product 
instructions. Free technical and designing 
service. Please address inquiries to Dept. 16-11 


Gring the Goys Gack with Victory Sounds 


THE MEYERCORD Co. 


World’s Largest Decalcomania Manufacturers 


5323 WEST LAKE STREET + - + CHICAGO 44, ILLIN 


o1s. 
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MORE STRENGTH 


TO RESIST THRUST STRESS 


... Plus Lower Starting Torque 















> 
WITH 
Right- 4tugle- Loaded 
THRUST BEARINGS 
4 Even relatively minor thrust stresses—if applied to a 
: bearing carrying a radial load—are liable to cause pre- 





mature failure, excessive wear on the race, or permanent 
j deformation of the housing. That’s why Rollway’s pure- 
thrust roller bearings—with their greater strength to resist 
thrust stresses—are important wherever thrust loads are 
encountered. They give you: 


1. Right-angled loading that prevents radial loads from 
piling up on the thrust bearing. 








From 3 to 5 times the carrying capacity of an equal- 
size ball bearing. 






Complete freedom from wedging or pinching-out of 
rollers, hence Jess end-rub, Jess sliding friction, 
and Jess roller-end wear back. 







Long, line contact that is markedly free from 
brinelling under heavy oscillating or static loads. 





5. Low starting torque even where an oil film is 
not maintained. 






ENGINEERED TO THE JOB! 


Rollway bearings may resemble one another 
in type and series, yet each is built for a specific 
purpose. Be sure you get the specialized suitabil- 
ity you need. Send us asketch, drawing or detailed 
description for free, confidential bearing analysis 
and recommendation. No charge or obligation. 











BEARING COMPANY, INC., SYRACUSE, NEW YORK 


‘ \ Bay rT . 
BUILDING HEAVY-DUTY BEARINGS SINCE 1908 #H t fe | a? ' Y G 4, 
WORLD’S LARGEST PRODUCER OF CYLINDRICAL ROLLER THRUST BEARINGS 


Prooucr ENGINEERING — Novemser, 1945 189 





1945 













INDUSTRY SPECIFIES : 


T-J CYLINDERS 


085 
For TOVEN ower MOVEMENT 













rd 









A T-J Cylinder has a vital job 
on this Pressure Contour Forming 
Machine! Used with various 
fixtures for producing contours in 
aircraft wings, fusilage, top body 
parts and similar structures. 





PgR LEAT TEN IONE MI AED 








FOR PUSH-PULL-LIFT JOBS...100 LB. OR 50,000 LB. 


Today—more and more tough jobs in power movement throughout industry 
are geared to T-J Air and Hydraulic Cylinders! 

Whether it’s pushing, pulling, lifting, clamping or controlling... T-J 
Cylinders simplify the job and speed up production! Ideal for machines and 
equipment such as presses, hoists, shears, valves, brakes, hopper gates, ovens 
—or any place where efficient controlled power movement is needed. Many 
standard sizes and styles...both cushioned and non-cushioned types. 
Precision-manufactured to deliver smooth dependable power in every stroke 
— with utmost dependability and long life! Write for latest catalogs. 
The Tomkins-Johnson Company, 615 Mechanic Sreet, Jackson, Michigan. 


FOR TOUGH JOBS SPECIFY 


TOMKINS-JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 
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-Wariable volume 





OIL HYDRAULIC PUMPS 





50 to 1000 Ibs. pressure 


1 to 30 gal. per minute 
from one pump 


RACINE “Variable Volume” Pumps supply only the 
needed volume of oil—no more—no less. Volume con- 
trol can be regulated automatically or manually. 


This equipment supplies the exacting needs of opera- 
tions requiring variation in volume and pressure. Because 
both these features are incorporated in a single pump- 
ing unit, the cost of the initial installation is less. Con- 
tinued savings are provided through lower horsepower 
consumption in daily service. Correct design, precision 
workmanship, rugged construction and overload 
capacity insure long life. 


RACINE “Variable Volume” Oil Pumps are built in three 
capacities: 12, 20 and 30 gallons per minute, all de- 
signed to deliver pressures up to 1000 Ibs. P.S.1. Let our 
experienced ——- engineering staff and field engineers 
supply recommendations for developing and improving 
your oil hydraulic circuits. 


Write today for our catalog P-10-C. At the same time 
outline your problem. Full information will be supplied 
without cost to you. 


RACINE RACINE TOOL AND MACHINE COMPANY 
ECONOMIES 1772 State Street Racine, Wisconsin, U. S. A. 
No oil heating loss through SLEEVE TYPE VALVES REDUCE CIRCUIT SHOCKS 
. 9 ‘| RACcINE’s complete line of Oil Hydraulic Valves utilize a sleeve design. When 
pumping excess oil. 


Relief valves are eliminated, 
the Pump varies the volume. 


Less horsepower required— 
because no excess oil is 


pumped. The Production Saws of Modern Industry 


Use Racine Metal Cutting Machines for your 
metal sawing operations. Models for general 
; shop work as well as heavy duty production 
special design reduce ring jobs. All price ranges and capacities—6” x 6” 

3 vat to 20” x 20”. May we send you catalog No. 12 
ene rorer weer. on RACINE Metal Cutting Machines? 


Tilted multiple vanes of 
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these valves are operated, the flow of oil is gradually measured or tapered off — 


shock present in valves with quick closing ports is 
eliminated. 


Sleeve design also provides the advantage of variation 
in porting arrangements. RACINE Control Valves in 

¥g_" to 11/." standard pipe sizes. Manual, mechanical 

or electrical control devices can be provided. 
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Spring freshets would like to drive logs and debris through a bea- 
ver’s domain, and autumn’s drought tries to steal his home away. 
So the beaver long ago turned engineer. He sea/s his dam against 
upsets —slaps sticks, leaves and mud into stout masonry. 

National Oil Seals work like beavers, at almost no cost, to keep 













lubricants iv and hold dirt out of vital bearings and gears. Wher- 
ever shafts turn, in war machines or home industry, there’s a job for 
Nationals. Built in the world’s largest plants devoted to the single 
problem of oil retention, they can be “tailored” to fit any opera- 
tion, large or small. There’s a National engineer not far from your 
plant. Call him in. 


NATIONAL MOTOR BEARING CO., INC. 


General Offices: Redwood City, Calif. « Plants: Redwood City, Callif., 
Van Wert, Ohio « Los Angeles, Calif. (Arrowhead Rubber Company) 


NATIONAL 


OIL AND FLUID SEALS 


smn ap NITE 
errr 








Sear] ¢ fa senner wxas ane ren 
















CALL INA 


NATIONAL ENGINEER 
FOR RECOMMENDATIONS 


No Obligation 
CHICAGO 


135 S. LaSalle St., Central 8663 


CLEVELAND 


3091 Mayfield Rd., Yellowstone 2720 


DETROIT 


1015 Fisher Bidg., Trinity 16363 


MILWAUKEE 


1717 E. Kane Place, Lakeside 2838 


NEW YORK CITY 


122 E. 42nd St., Lexington 28260 


PHILADELPHIA 


401 N. Broad St., Bell-Walnut 6997 


LOS ANGELES 


2244 E. 37th St., Kimball 6384 


REDWOOD CITY, CALIF. 
Bdwy. and National, Rdwd. City 3400 











—_ 


WHEREVER SHAFTS MOVE, THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICANT 
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Pressed Steel Tank Company 


Manufacturers of Hackney Products 





_ 1312 Vanderbilt Concourse Building, New York 17 
208 South La Salle Street, Room 2082, Chicago 4 565 Roosevelt Building, Los Angeles 14 
1434 South 66th Street, Milwaukee 14, Wisconsin 


ANT SSCONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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FREE Bulletin 


New High Efficiency 


A ——, PUMPS 


LYON-Raymond... 


You'll want our new Hydraulic Pump bulletin for your design 
j I ; 









reference. It includes types, sizes, capacities, engineering data, 
and specifications. You ought to know more about the Hydraulic 
Pumps that offer a// these features: 


HIGHER EFFICIENCY 


PRESSURES UP TO 10,000 Lbs. per Sq. In. 


SINGLE OR 2-SPEED @&% 






* 

* 

* LARGE OIL VOLUME PER STROKE 
* 

* TROUBLE FREE OPERATION 

* 


HAND OR FOOT OPERATED 





LYON-Raymond Also Manufactures 
Hydraulically Operated 


Lift Trucks 
Pallet Lift Trucks 
High Lift Trucks 
Portable Elevating Tables 


Hoisting & Tiering Truck . 
Die ond Saae Neaiiias Seulaient LY 0 N Raymond Corp. 


oTT= Testing Presses 461 MADISON ST. GREENE, N. .- 
Elevating Platforms — Stationary Type Moterial Handling Equipment 


eta ai ke ORSON 
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Postwar Designs call for light metals...a fact which im- 
mediately brings up the problem of an adequate means of 


fastening in these soft materials. 


Rosan Locked-in Inserts and Studs 
have solved this problem completely for 
the designer and the manufacturer 


Rosan Locked-in Fastening units give soft metals, and 
plastic-impregnated woods, the fastening strength of steel. 
They cannot loosen or turn under vibration or any normal 
torques; and they can be easily replaced without disturb- 
‘ing the parent material. No more oversize replacements; 
no long drilling jobs, and a profitable and easy salvage of 
castings where threads have been damaged. There is a 
Rosan Locked-in Insert or Stud for every type of fastening 


problem. 


Write for this free catalog and submit your fastening prob- 
lems to our Engineering Department. Consultation is free. 
Please give your firm name, title and address when writing 
to Department 8-115. 


A Product of 


BARDWELL & McALISTER, INC. : 


Box 1310 e Hollywood 28, Calif. 


Origi ‘ 
ginal Developers and Manufacturers of Rosan Fasteni Uni Rosdn Fastening units are used 
ng Units extensively in the Pan-American 
Flying Clippers. 


Pri TT , 
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THOMA 


\ 
L homas ai-Mert® 
“ae | ° e S 
i Fl xible coupling 
Ele 
q depend o" 
rubber 


All 


i do not 
spring> ony 
or grids to ~— 
power is gransmitte 


by direct pull. 











TYPE DBZ-D 


Write ‘or complete Engineering Catalog! 





Horible 


COUPLINGS 


TYPE DBZ 





Modern high-speed machinery requires 
couplings with all the important features 
built into couplings designed by THOMAS. 


BACKLASH, FRICTION, WEAR and 
CROSS-PULL ARE ELIMINATED 


No Lubrication is required! 


All parts are in balance at all times. 
Thomas Flexible Couplings provide for 
Angular and Parallel Misalignment as 
well as Free End Float. 


Thomas Couplings are specified 
by Engineers wherever 100% Oper- 
ating Efficiency is demanded. 


THOMAS FLEXIBLE COUPLING COMPANY 


4 WARREN, 


at, 





PENNSYLVANIA 
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AGRICULTURAL MACHINERY 
Harvesters ® Spray rigs © Feed 
grinders ® Hay balers ® Pea 
vining machinery, etc. 





Le Roi power pays off in 
Service and satisfaction 





It pays to power your equipment with Le Roi engines because they come from 
a source that is made to order for your purpose — a source that concentrates 
exclusively on the problems of the heavy-duty field, and is prepared to adapt 
components and accessories to your own specialized power requirements. 


For many years Le Roi Engines have proved their ability to perform depend- 
ably and economically in the oil fields, on construction projects, on industrial 
machinery and agricultural equipment — establishing performance records that 
help sell the equipment of which they are a part. 


Investigate the many advantages that Le Roi has to offer you. Consult with 
their competent engineers who can offer you valuable assistance, based on ex- 
perience with a great variety of power requirements. Ask the users of Le Roi- 
powered equipment — and they will tell you how it pays — in extra depend- 
ability, operating economy, and low maintenance cost — to power your equip- 
ment with Le Roi engines. 


No obligation! Write for information! 
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---to press 
and stake 
wedge pins in 
track shoes 


THIS HY-MAC UNIT DOES IT IN 21 SECONDS FLAT 


... with Hanna Hydraulic Cylinder Power 


@ Power was needed here—dependable, low 


cost, smooth, easily controlled power. The 
Design and Build Division of Hydraulic 
Machinery, Inc. chese Hanna Cylinders to 
supply that power for their pressing and 
staking machine. Here, as in hundreds of 
other machines and equipment where power 
movement is needed for pushing, pulling, 
pressing, clamping or controlling — Hanna 


Cylinders were a wise choice. Thoroughly 


dependable, ruggedly built, requiring little 
maintenance, Hanna Hydraulic Cylinders 


offer design engineers an effective way to 


HANNA ENGIN ERING WORKS Air and Hydraulic 


1765 ELSTON AVENUE FE ‘iiey.\clely y ym SS), le) 


od 


198 


power better, more efficient machines. 
Hanna Hydraulic Cylinders are available 
in a wide ‘variety of standard models for 
working pressures up to 1500 p.s.i. -If you 
wish, a Hanna Engineer will help you with 


your planning. 


sais F. 


| _Hanna 


Sead for Ke 


these catalogs which give 


: e 
fiimncders 


complete information on 
Hanna Cylinders. No. 230 Se 

is on low pressure cylin- WER 
ders. No. 233 is on high in a 


* 
pressure cylinders. *%y 


Air and Hydraulic 
CYLINDERS 


AIR HOISTS 


RIVETERS 
VALVES 
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RATIOS UNLIMITED 
wth OHIO T 


differential variable 
speed transmissions 


smooth, shockless acceleration from 
absolute zero to any desired speed 


Every. machine manufacturer and operator recog- 
nizes the wear and damage problems imposed by 
shock load in starting a machine. OHIO T Variable 
Speed Transmissions eliminate this problem entirely. 
They provide infinite ranges of smooth, shockless ac- 
celeration from absolute zero to any desired RPM. 


If specified, OHIO T Variable Speed Transmissions 
may be designed to give constant torque throughout 
the entire speed range or to increase torque as speed 
is reduced. Another variation provides a range from 
any required speed in one direction through zero to 
the same speed in the reverse directions with equal 
torque maintained in both directions. 


OHIO T Variable Speed Transmissions are simple, 
sturdy and compact in construction, efficient and long 
lived in operation. They are mechanical only involv- 
ing, no friction drive, no hydraulic drive and no elec- 
trical equipment. 


OHIO T Variable Speed Transmissions consist of me- 
chanical differentials combined with a conventional 
variable speed reducer. The units shown above, Nos. 
OHIO T % and 3, are made by utilizing Link Belt PIV 
units Nos. ¥% and 3 combined with OHIO differential 
transmissions of corresponding size. 


Capacities range from 1 HP to approximately 20 HP. 


THE OHIO GEAR COMPANY 


1325 EAST 179th STREET * CLEVELAND 10, OHIO 
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Many variations of these units, to suit specific ap- 


plications, may be supplied. 


Our engineers will be 


glad to discuss your problem with you and make 


specific recommendations. 


REPRESENTATIVES 


*New Yor« 13, N. Y. 
Patron Transmission Ce. 
129 Grand Street 
New ENGLAND 
George G. Pragst 
P. O. Box 995, Pawtucket, R. I. 
*Los ANGELES, CALIP. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
Granp Rapips 8, Micn. 
Slaughter Manufacturing Co. 
3753 Division Ave. S. 
*PITTSBURGH, Pa, 
Standard Machinists Supply Ce. 
South 2nd and McKean Street 
Detroit 2, MicH. 
George P. Coulter 
322 Curtiss Building 
*Stocks carried. 























*MINNBAPOLIS, MINN. 
Industrial Supply Co. 
1100 Third Ave., South 
BurPa.o 16, N. Y. 
F. E. Allen 
1315¥, Hertel Ave., Room 9 
*Kansas City, Mo. 
Kansas City Rubber & Belting Co. 
712 Delaware Street 
*SAN Francisco, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 
LoutsviLe, Ky. 
Alfred Halliday, 330 Starks Bidg. 
INDIANAPOLIS 4, IND. 
A. R. Young 
635 N. Pennsylvania St. 
St. Louis, Mo. 
St. Louis Tool Co. 
2319 N. Ninth Street 


These fast-working 


fasteners 


help simplify design 


and speed production 








_ heard of Du Pont Explosive Rivets. During the war, aircraft builders 
used them extensively in constructing Corsairs, Fortresses, Marauders, and many other 
famous planes. They permitted simplification of designs and helped eliminate riveting 
bottlenecks. 


Today, Explosive Rivets of a new, improved design* are ready for countless appli- 
cations in peacetime industries: automotive, refrigeration, housing, air conditioning, 
heating and ventilating, radio, boat building, railroad car manufacturing, household 
appliances, metal furniture and others. 


EXPLOSIVE RIVETS 
ARE EASY TO USE 


Note these typical applications 






































: ° ° ° Butt joints, straight or over H-sections. 
Cross-section photo above shows an unexpanded Explosive Rivet (A) Laeein , 


inserted in hole. Rivet shank contains a small explosive charge. Ap- yy Sa 
plication of an electrically heated Du Pont Riveting Iron to Rivet head 
fires the charge. The Rivet shank expands, filling the hole completely 
and forming a barrel-shaped head that locks the Rivet (B) securely in 


place. Result: a strong, tight joint. Setting Explosive Rivets is a simple ee % 25] 














































































































two-step operation requiring from 2 to 4 seconds. Anyone can do it. Fastening sheets to hat sections, tubes, ducts, posts. 
No finishing operations are necessary because of the neat, smooth | ee aay 
heads. | is 
Write for Compiete Information Today. EF. 1. du Pont de Nemours 1) \\ 
& Co. (Inc.), Explosives Department P-2, Wilmington 98, Delaware. & 
SIZES AND TYPES AVAILABLE eens Sah ; sow ——- 
4 sive Rivet has a straight Fastening sheets to ribs. 
: cavityextendingtheen- f : a aR 
Standard tirelengthoftheshank. |, piahee 4 ' 
Head Types Diameters Grip Lengths This new design elimi- 8 | rae : 9 
nates necessity forclose m 
Modified 1/8” 1/8” (for thicknesses up to tolerance drilling and it 4 
Brazier and 5/32” 1/8"’) provides wide grip ‘ 
Countersunk 3/16” 1/4” (for thicknesses from ranges. It makes this = 
1/8” to 1/4”) Rivet particularly Es ‘ pd ] 
3/8” (for thicknesses from adaptable to mass pro- ae ~ 
Other head types and 1/4” to 3/8”) duction methods. Lap joints fastened to ribs. 
diameters will be 1/2” (for thicknesses from 
produced 3/8” to 1/2”) 
MATERIALS 
Explosive Rivets sre made of various materials: 
Aluminum alloys: 17S-T, 52S, and 56S (for magnesium sheet —— 
work), Brass, Couper, Mild Steel, Monel Metal and others. D U p 0 NT EXPL 0 SIVE RIV ET « 
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i the reputation of 
Norgren Hose Assemblies- Designed and 
constructed to convey gases OF liquids 
under a wide range of temperatures and 


pressures- 


Finest oil resistant synthetic tube and 
coverings reinforced with high tensile steel 
wire for rugged service and long life. Per- 
manent machined couplings for high pres 
sures. Re-usable couplings for low pres 


sures. 


Impervious to heat, cold and solvents- 
Stay put under extreme vibration and flex- 
ing. Recommended for short bends, high 
working pressures and working tempera’ 
tures of ~40° F. to 250° F. 


Send for your copy of our new Bulle- 
tin No. 450. c. A. Norgren Co., 220 


Santa Fe Drive, Denver 9, Colorado- 








SAFELY AND QUICKLY 


6 Y 











ws mad | | Perhaps due to our reputation for getting things Horie or 
a 

VA our record in handling difficult design and manufacturing 

~ St in war work, we find our peacetime engineering , 

i | | | | ‘and production facilities apparently full to plant capacity - 

‘i | | for the first six months of 1946. ( 
“| Nevertheless, we earnestly seek the opportunity to discuss 
4 | | | ' with designers, eadghoers phakic considering 
“. | | ne metal products or wrestling with difficult problems 
| of design, fabrication And assembly, our especial ability 

| to pfcidens all oft H functions for you. 


4, If your manufacturing plans hit a bottleneck somewhere 


| \/ / VA | lay, the line, it is probable that consultation with Oiljak 
i } iy //, / 







| may discover a solution that will be mutually profitable. 


Sh j 


The OILJAK MANUFACTURING Co., Inc. 


Montclair, N. J. 


_ The Job Complete—from blueprint to finished product 
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Lhaitle CONNECTIONS 


for (/oslwat PRODUCTS 


















less Flexible Metal Tubing. 


Are you planning to manufacture new 





products or equipment in which gas... Whatever may be the conditions of 
steam...oil or other fluids are conveyed pressure, temperature, chemical, me- 
through moving connections? chanical or abrasive action involved, a 
Then prevent such connections be- thoroughly dependable and durable 
coming trouble spots. Make adequate “American” assembly can be engi- 
allowance for misalignment, move- neered to fully meet your requirements. 
ment, vibration... with connections of For detailed information, write for £ 
American Flexible Metal Hose or Seam- Publication SS-50. ‘ ' 7“ 4 
Buy VICTORY BONDS...Help assure World Peace a sik 
ruafduod ea ee 
CLCLIL REFRIGERANT LINES on this railway air 
conditioning unit must withstand abuse and 


vibration, and still remain pressure-tight. 
AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY American Seamless meets these requirements, 
General Offices: Waterbury 88, Connecticut e Subsidiary of Anaconda Copper Mining Compan) and permits unit to be rolled out for frequent 

In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario inspection. 
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FLEXIBLE 
SHAFTING 


\ Pe 
| CONTROL 
j DIAL 


FLEXIBLE 


OlL METERING VALVE 








FLEXIBLE SHAFTS 
~ 


= of domestic heaters, cabinet ra- 
dios, television sets, washing machines and other 
home equipment know the importance of putting 
control knobs and dials where they are easy to read 
and to operate. 


S. S. White remote control flexible shafting makes 
it easy to satisfy this requirement. By using this 
shafting to "couple" the control knobs or dials to 
the elements they control, you are free to put the 
knobs or dials anywhere you want them. Or, in 

some cases, the coupling may be done with a com- 
bination of rods and short pieces of shafting to 
make the turns. An example of this latter method 


SHAFTING is illustrated. 


When properly applied, S. S. White remote con- 
trol flexible shafting gives ‘'finger-tip" control be- 

















O O cause it Is engineered for easy, sensitive operation 

around turns and in long as well as short lengths. 

Above is one of the neot, efficient Quick Heat oil It comes in a large selection of diameters and 
burning domestic heaters made by the American 


aus Maudie ‘Si Ena dace fee” tee characteristics to meet a wide range of require- 


line sketch shows how S.S. White 


flexible shafting is ments. The recommendations of S. S. White engi- 


used to bring contro! of the oil metering valve to a 


convenient location at the front 
of American Stove Company 





S.S\WHITE 


ae neers on specific applications are yours without 
obligation. 


GET FULL FACTS AND ENGINEERING DATA 
IN THIS FLEXIBLE SHAFT HANDBOOK 
It completely covers the subject of flexible shafts and how to apply 


them. A free copy of this 256-page book is yours if you will write 
for it on your business letterhead and mention your position. 





THE S. S. WHITE DENTAL MFG. CO, | NDUS TRIAL DIVISION 
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DEPT. BD 10 EAST 40th ST., NEW YORK 16, N.Y. 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 


MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 
One of emericas AAAA Industrial Enterprises 
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it is to apply 
Flex V Fasteners 


no | Be — These illustrations 
an Ww 3 show how easy 


First a slit is cut in the end 
of the belt with the knife 
blade in the applicator. 
















Size No. A180 for A Belts 
Size No. B214 for B Belts 


Here is a new fastener, the Flex V, for the smaller sizes of V-belts that 
is going to establish the same outstanding performance record as the Alli- 
gator V-belt fastener has already established for the larger sizes of V-belts. Then the lower part of the 


end plate is pushed into this 
This new Flex V fastener is made in two sizes for A and B section opening in the belt. 


V-belts. It is simple in design, easy to apply and the separable hinge joint 
makes for quick replacement of V-belts without dismantling shafting or 
machinery. No metal touches the pulley so Flex V fastened belts can be 
run on a V-Flat drive. 


Folder No. V-12 gives complete details on this new Flex V fastener 
with list prices, special tools and application information. Your request 
will bring a copy. 

Distributed through Supply Houses 


The screws are inserted into 
the belt through the end plate. 












ers of Alligator — nent pert 

smission belts. Alligator v- prnuag ee 

Tae 4 Flexco HD Belt Fasteners an 

Ho pant an g conveyor belts. 
or 


~_ Also sole manufactur 


The hinge pin is inserted 
to make the finished joint 


d repairin 
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LUMEATC “Par” Packings .. . 
produce a fluid-tight seal 


... for hydraulic pressure 
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Photo and sketches courtesy R. D. Wood Company, Philadelphia. 


Specifically designed for all kinds of straighten- 
ing work, the R. D. Wood Company's Hydrolectric 
Open Gap Press is also adapted to flanging, 
forming, forcing or bending operations within 
its capacity. 

For this 750-ton press, Wood designers se- 
lected Linear “Par” packings to maintain a fluid- 
tight seal . . . to confine the hydraulic fluid in the 
press without leakage, helping to develop full 
working pressure at the ram. 


Linear's distinctive design insures a completely 
automatic packing. As pressure develops the lips 
expand—and expansion is proportionately re- 
duced when pressure is lowered. Utmost effi- 
ciency and uniform pressure maintenance are 
assured from zero to peak pressures . . . extreme 
friction and wear are eliminated. 

















LEFT: Main ram, 31 
in. dia., 750 tons 
capacity; packed 
with Linear ‘‘Par"’ 
packings. 


RIGHT: Pull back 
rams, also packed 
with Linear "Par" 
packings, returnthe 
main ram from its 
pressure position in 
minimum time. 


“Par” packings are made in six compositions, 
each for a particular service. Sample rings sent 


upon request. Engineering consultation always 
available. 


INEALY 


INCORPORATED 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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Offer These Advantages 


I. Prevent twisted shafts, broken gears, sprockets, chains, 
or belts where transmission system is subjected to sud- 
den excessive shocks or blocking. 


2. Positive overload protection for both driving and 
driven machines. 


“t. Efficiently functions at all speeds, even 1 r.p.m. or less. 


{.. Provides complete safety for workers if clothing gets 
caught in machine. 


A FEW NOTABLE USERS OF FLATON 
AUTOMATIC SAFETY CLUTCHES 





Defiance Machine Works ‘ ‘ Defiance, Ohio 
Taylor-Winfield Corp. . ° » Warren, Ohio 
Lehmann Machine Co. . ‘ . St. Louis, Mo. 
Lake Erie Engr. Corp. ° ° New York, N. Y. 
ns, E. C. Atkins & Co. . ‘ és - Indianapolis, Ind. 
Barry-Wehmiller Machy. Co. . e St. Louis, Mo. 
ent Economy Engineering Co. . Willoughby, Ohio 
Lasalco, Inc. P . . St. Louis, Mo. 


ays Peerless Bread Machy. Corp. ° « Sidney, Ohio 
— and hundreds of other large users 


(Complete list on request) 


MACHINE WORKS 


7829 S. Broadway « St. Louis, 11, Mo. 
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Every Machine Designer and 
Mechanical Engineer Needs This. 


Flaton Automatic Safety Clutches 


tt 


to Machine Builders 


%- Completely automatic in operation, protecting 
machine at normal loads; stopping machine on 
overload, and resuming peak load when excess 
burden is removed. 


6}. Operates either clockwise, or counter-clockwise. 
7. Unusually wide range of torque capacities. 


i. Maintenance is negligible. 


f. Will save their initial cost many times. 







————————— 


FLATON MACHINE WORKS 
7829 South Broadway 
St. Louis 11, Missouri 


Please mail, without cost or obligation, a copy of 
Flaton’s Manual on Automatic Safety Clutches. 


ATTACH TO YOUR COMPANY LETTERHEAD 


Name 


Title. 
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Ough th - Manu 
have found that KOVEN 
@ part or parts of their 
Product faster, more effici 
more economically than t 


HAS BEEN ic HALLMARK @ SUPERIOR J “arto en 


as been desi 


ing individualized 

= D equipment Parts, made to exact 

VI DUA L j Z Specification, for Over 64 years, 
TS |e | 

MENT PAR : pele 


and welded gear 
Case made for manufacturers of 
Diese] Engines, 


L.O. KOVEN & BRO., INC, 


154 OGDEN AVE. JERSEY City 7, N.. 4, 


Or write KOVEN, 
e 4 llustrated—ink cooling tank, made 
tnCe for q manufacturer of Printing 


PLANTS: 
Jersey City, N.J. Dover, N. J. 
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Che Secret of AMERICAN - 2+7=3 


Ont AMERICAN FLEXIBLE COUPLINGS have two identical jaw flanges 
connected by one square floating center member. Three sturdy parts of the correct 
materials for each of the three applications - for average mechanical power appli- 
cations - for medium torque transmitting applications - for most severe mechanical 





power applications. 





5. \ Illustrated here is the unique feature of the square floating center member... A 
centrifugal lubrication unit of high strength alloy metals. This replaceable self-lubri- 
\ cating bearing strip on each of the four sides of the center. member assures long life 


to the coupling . . . Can be replaced 
without tearing down the 

















unit or disturbing connect- 
ed machines. 


In this particular appli- 
cation illustrated, the jaw 
flanges are high strength 
alloy iron, and the center 
member is high strength 
alloy iron as well. This is 
the Series A” for the average mechan- 
ical power application. 


Write for new bulletin giving full details 
and specifications on this and the med- 
ium and heavy power applications of 
ie m American Flexible Couplings... the only 
ay 3 part flexible couplings. 


. *. 
Series ‘‘A"’ for average mechanical power wpplication here 
illustrated. Note cross sectional construction of this Americon 
Flexible Coupling above. 








Note the sturdy hubs and the machined 
jows of each jaw flonge offering a per- 
fect fit for the center member which 
floats across the face of each flange 


Center member with self-lubricating patented 
of right angles 


bearing strips reploceable without tearing 
down machinery 


al 






Note the two porallel jaws of 
the jaw flanges which hold the 
center member. 


AMERICAN FLEXIBLE COUPLING CO. 


DIVISION OF 


J. A. ZURN MFG. CO., ERIE, PENNA. 
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that Waldes Truarc Retaining Rings 
hold moving parts together better! 





Waldes 2 BEFORE Ei AFTER 

hab et Ra TRUARC ae TRUARC 
saved Thoms¢n Thomson engineers ao Waldes Truarc Retaining Rings 
Industries up io wanted to make : made possible the desired sim- 
10% in overall «ii- Thriftmaster drill- a plification—actually INCREASED 
mensions on thvir _ heads even simpler | j EFFICIENCY of Thriftmasters 
well-known i oem ms and more compact, } ranging in weight from 5 to 


Thriftmaster j , aus with lower overhang : 1000 pounds. 
multiple : =. for greater versatil- : 
spindle . 2 ee at ity, without loss of -—— i 


drillheads. : , 4: speed or capacity. 



































U.S. PAY. GE — 18,1446 


Ix HOLDING and positioning machine parts, Waldes Truarc 

Retaining Rings offer distinct advantages over nuts, shoul- 

ders, collars and pins. They save cost by simplifying and 

speeding up production. They make assembly and disassembly nanny had 
much quicker, easier. They can be put on and taken off Standard 51 
time and time again—cnd still retain the perfectly true circu- 

larity that gives them their never-failing grip. Test Waldes 

Truare Retaining rings in your products and in the ma- 

chines that make them. We'll furnish samples and complete 

data. Write Dept. T-11 


WALDES 


TRUARC @ 


TRADE MARK 


RETAINING RING 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


FANADIAN REPRESENTATIVES: PRENCO PROGRESS CORP » &TO 








-74 $ 2 T, TORONTO 
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AT 50,000 R.P.M. 


"Osculation” and “oscillation” just don’t go together 
when the kissing steps up to 50,000 r.p.m. and better 
... and the work is measured in the ten-thousandths of 
aninch. Bearings must be as frictionless as possible... 
and yet rigid enough to hold accurate peripheral limits. 
The only bearing that can function with minimum 
friction and necessary rigidity within such tolerance 
limits is a ball bearing. 

Fafnir has made the narrowing down of permissible 
tolerances in extreme precision types of ball bearings 
its special field. It’s a wholly different job of bearing 
manufacturing. It begins with critical selection of steels 


and a special heat treatment, with different methods of _ 


precision race grinding, ring construction and 


MOST COMPLETE LINE 


uct ENGINEERING — NoveMBeEr, 1945 


IN AMERICA 


precision preloading. Matching eccentricities of indi- 
vidual balls and of pairs of bearings has reduced tol- 
erance limits to the almost incredible measurement of 
hundred-thousandths of an inch. At the same time, life 
expectancy of such bearings has been raised as high 
as 8000 hours, running at 50,000 r.p.m. and better. 

It's the way Fafnir has of getting the focus on really 
tough bearing problems that has created the unique 
Fafnir Line ...a line of made-to-specifications bearings 
. «and the “most complete line of ball bearings in 
America”. It’s the reason so many industries have 
found that they save both time and money by putting 

bearing problems up to Fafnir first. The Fafnir 
FE, Bearing Company, New Britain, Connecticut. 


FAFNIR 


BALL 
BEARINGS 
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in the nadine 


e Your design bears an added stamp of quality when Crane 
piping materials are used—and equipment buyers know it! 
Crane Co.’s 90-year experience in quality piping equipment 
insures satisfaction for both you and your customer. That's 
only one advantage you get when you specify from the 
world’s greatest line of valves, fittings and piping specialties 
—in brass, iron and steel—in all sizes and patterns. You 
save precious time because you specify from a single source 
of supply. There is undivided responsibility behind all pip- 
ing materials. You'll find the solution to any problem regard- 
ing piping materials—when you depend on the Crane line. 
ONE STANDARD OF QUALITY 
ONE RESPONSIBILITY ONE SOURCE OF SUPPLY 







Modern Dump-type 


Washer, Rear View 














SERVICE 

RECOMMENDATIONS: 

Crane 150-Pound Composition Disc Brass 
Globe Valves are available with proper discs 
which make them suitable for steam, hot 
water, cold water, oil, air, or gas service. 
Screwed end valves are recommended for 
working pressures up to 150 pounds steam; 
300 pounds cold. Flanged end valves, up 
to 150 pounds steam; 225 pounds cold. 
Made in both globe and angle patterns in 
sizes from “% to 3 in. Listed on page 34 of 
your Crane Catalog. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. Branches and Wholesalers Serving All Industrial Areas 


«Gi» VALVES - FITTINGS + PIPE 
PLUMBING - HEATING - PUMPS 
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2£PH yp " 


798 Sti tcros 


\ 

















This versatile 16"' Zephyr will take work up to 
10" thick and cuts at any speed from 1000 
to 5000 r. p. m. Meets the demand for 
greater speed in a compact housing— 


6!/> ft. high, weighs | 150 pounds, and 


¥ 


4 


requires 33 x 41" floor space. 7 AW 


Operator consults Job \ 
Selector for proper saw 
and speed for the material 
he has to cut. He installs saw 
ina few seconds, adjusts fingertip 
speed control to specified speed 


and is off to a flying start. 


fynrcart a ryviir 
ia > j : | 
YUFLCCU CQLu ( 


Infinitely Variable Speed ©¢ Speed 


Indicator ® Chip Blower © 4-way Tilt ; .. j 

Table ¢ 2 H. P. Motor © Other ex- Pic... BRS - 

clusive features make DoALL safe A demonstration can easily be arranged 
and easy to operate efficiently. through the DoALL Supply Store nearest 


you—or, write for new catalog. 


BIG BROTHER OF THE 16” ZEPHYR, IS 
THE 36” ZEPHYR—Both Introduce a New 
Era in Band Sawing. 


Rent y as i A —— Saati a 

¥ Minnea is4 Providence Wi 1515 Seattle EAST 7500 
weDoALL : pol Reading 1258 Statesville 518 
Minnesota Rochester MAIN 5175 3-1212 













Baltimore $A 5778 Dayton HE 2738 








Birmingham 3-0502 Denver KE 7511 

Boston = ASP GGGS Detroit TE 2-3060 Syracuse 

Buffalo PAG666 EI Pase MAIN 7046 Rockford MAIN 227 Toled GA 8309 
Chicago SEE 1166 Grand Rapids 8-0922 ee rig | St. Lovis Ce 3621 OOP 

Cincinnati MAIN 3929 Wartferd = 6-7296 repens Bontt os end Service Store St Paui EN 2399 Toronto = RA S181 
Cleveland EX 1177 Houston C6588 Kansas City WAS857 Milwaukee 05950 New York MU 4-1514 Philadelphia BALS85O Salt Lake City 3-9074 Tulsa 4-084) 
__ dallas __ HG610 Indianapolis 11.9957 Los Angeles TR 3871 Minneapolis GL 1173 Orlando 6056 Pittsburgh AT 3386 San Francisco GA4784 Vancouver MA 2511 
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Vanned go vonoN P 


IN SPRING ENGINEERING! 


The Design Service rendered by Cleveland 
Engineers is a kind of “Planned Economy” 
which has no antagonists, because it is 
merely the application of sound engineer- 
ing principles and ripe experience to the 
design and manufacture of springs. 

It begins when you submit your spring 
specifications or problems to the “Cleveland” 
organization. It is free, and without obliga- 
tion. It is the best and most practical way 
to insure permanently satisfactory service 
from all springs. 


In hundreds of cases it has put an end to 






~~, 


Oh 4 , C/j - Ay 
MAGICK SY TOW 


Ab, ,, f 


spring troubles resulting from rule-of- 
thumb design, or too much dependence on 
precedence. The service is aimed at the pro- 
duction of the simplest, least expensive 
springs which will give the desired trouble- 
free service in any given application. It is 
a kind of “Planned Economy” everybody 
can be enthusiastic about. 


Send us your blueprints and specifications 
now, before new designs are frozen, so that 
indicated improvements in spring design, 
working space, and related details may be 
made with the least trouble and expense. 


— 


G 





A 


7 gel } Ma si , 
¥ 4 / - A 
- ———_— 
7 7 f] a 7 


CLEVELAND WIRE SPRING CO. 
2000 West 25th Street, Cleveland 13, Ohio 
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QUALITIES 


never before 


AVAILABLE 





Amazing! Incredible! Wonderful!— 

”  That’s what engineers, designers and 
users say when they see GATKE Bearings do 
things they had considered impossible. 

























Time after time, on countless applications, in- 
volving all sorts of conditions where everything 
else had been tried, GATKE Bearings have solved 
the problem with wonderful results. 


S§ ‘ £ These Wonder Bearings have qualities no other 
enuce bearing can offer. They are engineered for the 
; application and made of correct materials 
36 times longer service _ moulded to the required shape and size provid- 

On a cable armoring machine metal bear- ing performance qualities and structural char- 
ings caused practically continuous grief and acteristics to do the job right. Only GATKE 


required almost daily attention. GATKE Bear- * : 
ings average more than three years’ service KNOW HOW makes this possible. 


and eliminate journal scoring. Until. you've seen GATKE Bearing performance 
20 times longer service on the actual application you cannot begin to 
Ca. eles Ger Gales Ghee meted betas estimate the great advantages they offer. 


lasted only 3 months GATKE Bearings average Send dimensions and service requirements for 


more than 5 years and practically eliminate the GATKE Recommendation or write. 
axle maintenance. 





Eliminate galling—improve work 


A manufacturer of Milling Machines expe- 
enced trouble due to galling of the feed screw 
e of GATKE Precision Moulded Feed Screw 
its stopped the galling and resulted in 
ioother, more uniform milling. They are C O R P O R A T i O \ 
iving long service life with minimized wear 


>) the screw. The only lubricant is the coolant 


sed with the milling machine. 250 N. LaSalle St., CHICAGO I 


—- 


wna ce 





ca 
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AGE 


..eAND THE 


RIGHT ANSWERS 


TO WIRE 
QUESTIONS 


@ If the question has to do with wire or 
the use of wire in production, PAGE can 
serve you. Wire and its application 
have always been the business of PAGE. 


WHAT SIZE WIRE? 


What size will do the job best and most eco- 
nomically? PAGE can give you the answer— 
and supply the wire. 


WHAT SHAPE SECTION? 


PAGE makes wire in many standard shapes. If 
you need a special shape, PAGE can make it 
for you—in end-section areas to .250” square 
—widths to ¥%”. You draw the shape— PAGE 
can draw the wire. 


WHAT ANALYSIS METAL? 


PAGE is regularly drawing wire of high and 
low carbon steel, Armco ingot iron, stainless 
steel, special alloys. Heat-treating and fin- 
ishes to required specifications. 


WHICH WELDING ELECTRODE? 


PAGE offers a wide range of welding elec- 
trodes and gas welding rods, including PAGE- 
Allegheny stainless steel. 


When you have a question involving 
the use of wire, it will pay you to 


... get tn touch with Page! 


co 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, 


New York, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


VS >. PAGE STEEL AND WIRE DIVISION 


_» AMERICAN CHAIN & CABLE 








for PUSHING ~ PULLING 
- PRESSING . CLAMPING 
- HOLDING - LIFTING and 
.. Other Power Movements in 
cats ae AERTS 4 Any Direction. . . 


Today’s requirements of speed, precision and economy can 
seldom be met with manual actuation. Replace inefficient hand 
operations. Use standard LOGAN Air Cylinders for controlled 
power movements"in manufacturing and processing applica- 
tions of all kinds ...on your products and in your own plant. 


Production is profitably increased and operator fatigue 
minimized. The constant power with follow-up assures posi- 
tive, uniform actuation. Idle machine time is reduced. The use 
of LOGAN Air Cylinders often permits simplifying the design 
of a mechanical structure and reducing the amount of floor 
space required. Control valves may be located at any con- 
venient point, adjacent or remote. 


LOGAN Air Cylinders are available in 7 standard mounting 
types, with interchangeable end covers which permit combi- 
nation mountings. Standard sizes from 1'/)’’ to 24"’ bore; any 
stroke to 18 feet. For operating pressures to 150 p.s.i. 


ENGINEERING ADVICE—send your problems to Logan engi- 
neers for advice on circuit design 
and recommendations on the most 
effective equipment. Layouts fur- 
nished. No obligation. 


LOGAN AIR CYLINDERS 
COME IN 7 STANDARD 
MOUNTING TYPES 

Logan features assure peak 


performance and long life 


~ = 
AY\— es 
Cy) nA 
e Quicker response obtained TROT RE 3 ieee’ igi 
through larger ports. 
e Higher pressures permitted by Uys SAR > 
more sturdy construction. Heavy © a 
duty nickel-chrome iron covers. mopet “Cc” _mooeL “D” 


Bronze bushing supports and D>. ‘ om 

aligns piston rod. to ¥ ©) eh 
@ Maximum power without leak- ad tm 

age assured by molded composi- ee ae: ae 

tion packing cups, self-adjusted  ~ ; 

by air. 





e@ Permanent seal around rod pro- LOGAN AIR VALVES 
vided by sea ring packing, self- Cor Aner 4 
adjusted by air. meamnth oe Souk, 

e@ Cylinders can be furnished with a ae eee 
cushioning at one or both ends 

to eliminate shock at 

end of stroke. 




















FREE CATALOGS 
aie CUTER AVE. —Write for literature 
LOGANSPORT 


covering items in the 





INDIANA . 
Logan line in which 





L CHUCKS + CYLINDERS + VALVES - PRESSES + SURE -FLOW COOLANT PUMPS you are interested 
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For a single piece or production runs, GEARGRIND has the plant facilities, 
equipment and know-how to meet your requirements on all types of 
Formed Wheel Grinding. Your work will be accurate, finely finished, and 
delivered on time. This service is available for: 


External Spur Gears 
From 2” to 33” O.D.1% to 64 pitch. Pinion 
gears up to 60” between centers. Any desired 
pressure angle. 


Internal Involgte Spur Gears and Splines 


From 22” to 17” P.D.4 to 64 pitch. Maximum 
face width 5". Any desired pressure angle. Num- 
ber of teefi up to 200. Maximum O.D. 26” 
V shaped Splines of any included angle. 


External Helical Gears 
From 1” to 13%” O.D. 4 to 28 pitch. Face width 
up to 2%". Left or right hand helix. Minimum 
lead 8%”. Any desired pressure angle. 


Splines and Serrations 


Up to 16” diameter, 60” between centers, parallel 
sides or V shaped of any included angle 


Internal Helical Gears 
We have limited facilities for grinding this type 
gear. 
We have ground experimental gears with 160 
teeth, 10 diametral pitch. 22°-30’ pressure angle 
26° helix angle. 17%” O.D. We invite inquiries 
for this type of work. 


Straight or Oblique Racks 
Lengths up to 26”. Width of work up to 4”. From 
3 to 32 pitch. Any desired pressure angle 


We also produce master gears, spline gauges, spline work arbors, « 


plug gouges, cluster gears and gears of cramped design, punches, 
dies, sprockets, and moster index plates. Salvage grinding of gears, 
which due to distortion in heat treat or errors in machining would 


otherwise be considered scrap. 


Write, wire or phone for full information 


MACH! 


‘aon 


NE COMPANY 





L GAS RANGE DESIGN 


ANNOUNCES 














UL 


AY Bs: Lut; 0 


FOR THE BEST DESIGNED 
GAS RANGE OF TOMORROW 











% 
‘ 


—y 


Competition ofien lo 


ARCHITECTS * ENGINEERS* ARTISTS 
DRAFTSMEN* STUDENTS * OTHERS 


with the exception of employees of the American Stove 
Company and its subsidiaries, The Architectural Forum, 
and advertising agencies which serve the American Stove 
Company and its subsidiaries, and the families of all such 
employees, or employees of other range manufacturers. 


Grand -liward $5,000 
$ocond -biward %3,000 
YShirid chliward  %2,000 


Fourth, fifth and sixth winners will each receive award 
of $1,000. The next 10 contestants will each receive 
award of $500. Contest ends midnight March 4, 1946. 


GAS RANGE DESIGN COMPETITION 


GEORGE NELSON, A.1.A., Professional Adviser, c/o The Architectural 


le nstetenescnill Forum, Dept. E, Empire State Building, 350 Fifth Ave., New York 1, N. Y. 


SPONSORED BY BERULSR EE 350 Fifth Ave. New York 1, NY | intend to enter the Magic Chef Design competition. Please send me the 


program, including the conditions governing the competition and awards. 


Name 

Firm (if any) 

Address 

City State 

Check one: Architect Designer Draftsman Student 


Other Occupation 
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66 99 
MAKE THE AN ARCH TO PEACETIME PROSPERITY 








AKE the V An Arch To Peacetime Prosperity. of America... than we ever had before. 

Too much of the talk about reconversion recalls Our up-to-the minute foundry and pattern shop, 
Mark Twain’s remark about the weather; it begins and our batteries of machines including automatic equip- 
ends in talk, with nothing done about it. ment, our finishing and plating facilities, our highly 

The fellow who did something about it is the man we trained and technically equipped inspection department, 
want to meet. . . we believe we can go places together. our experienced engineers, are at your service. Let us 

We are moving into this postwar period with see your blueprints of that gadget on your new product. 
greater space, finer facilities, a bigger force .. and Write our Specialties Manufacturing Division for 
greater confidence in the future of these United States further information. 






te —___________, * BUY * 
SPECIALTIES MANUFACTURING DIVISION 
VICTORY BONDS 


HAYS MANUFACTURING CO., - 














SMOOTHLY & POSITIVELY 





INTERCHANGE 
CLUTCH 


e The Kinney Interchange Clutch, strongman of the Kinney 
Clutch family, transmits power directly through flat discs and 
not through bolts or engaging mechanism. Simple, dependable 
and long-lived, it is easy to adjust and gives unfailing service 
Capacities from 2 to 40 -o . oon . : . : 
a ae ae hee under difficult operating conditions. Available in solid or split Whether the load 
with speeds up to 800 si : P ‘ ° " . = heavy or light you can 
oy construction for easy installation. Send for Bulletin K-8 for full depend on the Kinney 


P " 6 : Clutch 
information on this and the complete line of Kinney Clutches. 


KINNEY MANUFACTURING CO. 
3557 Washington Street, Boston 30, Mass. 
NEW YORK @ CHICAGO e@ PHILADELPHIA e@ LOS ANGELES e SAN FRANCISCO 






WE ALSO MANUFACTURE CUT-OFF COUPLINGS, VACUUM PUMPS. LIQUID PUMPS, AND BITUMINOUS DISTRIBUTORS 


220 — : aa 
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4 ROSAN INSERT MOLDED IN INSTALLATION OF INSERT WITH LOCKING RING 


l=‘ 


uP 


cm, 





















Permanent because locked in the material. 
May be molded in, or installed later for repair or replacement purposes. 


Removable by drilling without disturbing the parent material. 


The heart of the Rosan Locking System is the locking ring. Its 
serrations are broached into the parent material and prevent turning 
or loosening under vibration or torque. 

Rosan Inserts and Studs are easily installed, can be easily removed. 


They do away with the need for oversize replacements, and so effect 





greal savings in parts inventory, in addition to the savings in parts 








salvaged. 
Leading aircraft companies have adopted the Rosan Locking 
, System. The automotive industry and others are also recognizing 
- * the advantages of this revolutionary method of fastening. 
a Write or wire for full information. 
THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 
BUTORS. ' 


I. NGINEERING — NoOveMBER, 1945 






EVERYTHING —poeegeres 


YOU WANT TO KNOW ABOUT 


SAFETY AND SAVINGS 
engineered into the 


braking of descen ding 
loads 








No engineer can afford to overlook the advantages 
of the Hydrotarder where there are descending loads 
to control. Its braking power depends solely on fluid 
friction developed within a closed housing. There is 
no mechanical friction . . . no wearing surfaces. It 
does not operate under pressure. Its braking power 
140 PAGE REFERENCE GUIDE automatically increases as speed increases. Brake 

maintenance and replacement costs are practically 
eliminated. Brakes and drums cannot become scored, 
overheated and cracked. 


If we haven’t mailed you the above encyclopedia 
of fasteners, shame on us. But perhaps we didn’t 


° ° 
have your name, or perhaps it went to the wrong Loads descend smoothly 


; at uniform speed. Stops TYPICAL 

department in your company. are gentle, without dam- APPLICATIONs. 
; We are anxious for every purchasing agent, aging shocks and jars. Enamometer 
and every engineer who specifies fasteners, to | The Hydrotarder can Decelleras? 

have this guide. profitably be used wher- ; 

MAIL COUPON FOR YOUR COPY ever braking power is 
You will find STRONGHOLD a dependable | "*avired. What is your 
source for every regular and special fastener | braking problem? Write 


you may need. Samples and prices on request. us, addressing Dept. P. 















MANUFACTURERS SCREW PRODUCTS 
210 W. Hubbard St., Chicago 10, Illinois 
r See ee ee eee eee ee ee eee ee ee ee ee ee ee eee eee ee be | 
Manvfacturers Screw Products r Fa e r Ss }°) u 
| 210 wW. Hubbard St., Chicago 10, Illinois i P a g 
i Please send me a copy of the new STRONGHOLD net price ‘Guide ' 
{ to Fasteners.” | 
Ne a iin eer gee tt case i 
I ET dela pada te sie arn 51's, Sa ay GW Koks 6 04S Rie aki 0 atone cas baw ale i 
t company ] THE PARKERSBURG RIG & REEL COMPANY 
cebu adele ied phate tetera deta a , PARKERSBURG, W. VA. 
i a haus he ae as Ad lk is ima WRU Aw Wid SON i 
Manufacturers since 1931 of the famed Hydromatic Brake—the load retarder 

‘ oe EE ae oer ee | which makes possible the drilling of deep cil wells safely and economically 

— ‘ Its counterpart, the Hydrotarder, enables motor transportation to operate 
| [ Please send a few samples [ Please quote prices { with greater safety, economy, and speed than was here heretofore believed 

of your products. _t as per attached request. possible 
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Every component in this picture is as precise as a top- 
flight craftsman could have made it by hand. But each 
and every one of them was produced in large quanti- 
ties. Furthermore, they were all made to order for ex- 
acting customers to meet rigid specifications. 


Modern machines, of our own improved design, oper- 
ated and controlled by highly-skilled American workers, 
enable us to produce precision optics at a high produc- 
tion level. The result is fine quality at a saving. 


Our compact group of trained technicians is ready to 
go to work for a few additional manufacturers. But, as 


Optics to order—by AMERICAN methods 





reconversion progresses, our plant becomes increasingly 
busy. Those who need optics should readily see the 
wisdom of making their requirements known to us at 
an early date so that we can give them the prompt 
service demanded by these times. 


Anew booklet, “Precision Optics by American Methods,” 
tells how our company has developed optical manu- 
facturing techniques, why we continue to concentrate 
all our efforts on the production of precision optics for 
others, and how we can be of exceptional service to 
those who need optical components. We shall be pleased 
to send you a copy of this new booklet on request. 


for precision OPTICS come to 
AMERICAN LENS COMPANY, INC. 


45 Lispenard Street, New York 13, N. Y. 
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o} 
YOUR 


SPRING 
PROBLEMS 


With war-time duties completed, Reliable 
now stands ready to cooperate with all 
manufacturers on springs for civilian pro- 
ducts. While most springs constitute a very 
small item of cost, they are often a determining factor in 
performance. 





Reliable craftsmanship has what it takes to 
help you meet the new competition of peace-time business. 
In any ‘Who's Who" 


find hundreds of regular Reliable customers. 


of American industry, you would 
That's be- 
cause Reliable knows springs—sound design, correct 
choice of materials, up-to-date, economical plant proce- 
dure. Our personnel is thoroughly experienced in efficient 
production, uniform quality control, expert heat treating, 


tempering, and testing. 


Let Reliable engineers help you with your product plan- 
ning. AND REMEMBER THAT RELIABLE IS NOW IN A 
POSITION TO GIVE YOU QUICK DELIVERY—AND WE 
MEAN QUICK DELIVERY. 


Reliable Spring Catalog 44 sent on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON UTE 


Ke Se 
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Tiny but essential are screws and other 
threaded members of modern industrial 
assemblies. Thousands of sizes and types 
of screw machine products are on the mar- 
ket for ready sale. Yet today sees some 
new design of instrument or machine in 
which mechanical function must derive 
from a screw machine product heretofore 


hever know h. 


At this point Waltham Screw Company, 
its designers, its engineers and its precision 
machines come forward with the ability to 
produce the vital unit, to engineer it to ex- 
act specifications in whatever volume. re- 


quired, 


he Wasp, whose hexagonal cell-measure- 


“tne? never varies, is Waltham Screw Com- 


yany’s hall-mark. It denotes utter preci- 


ston. 


Tele phone Today Collect 


Waltham 5830 


WALTHAM SCREW 


COMPAN Y 
77 Rumford Ave. 
Mass. 


Propuct ENGINEERING — Novempser, 19 


Waltham, 


‘7 
tT) 











f: 
“i 
& 
; 
Z 
x 
& 


4 


Yo 












wAcroquip | 


FLEXIBLE HOSE . ()\ LINES 


OR ION. 
2S OME eR B Bad dissin 2 





DEPENDABILITY NOW READY FOR 
gar IN ALL INDUSTRY 
4 . 
: ee Pate am 
_ Over 5 million a — 
: hose lines 3 PIECES—EACH REPLACEABLE 
_ and J million One 
rf + and reused over 100 times. 
Z self-sealing ASSEMBLY WITHOUT SPECIAL TOOLS 
i couplings on -_ ss ed a aa after 
U.S. Army and (3) universat APPLICATION 
Navy Aircraft chants $a Saami 


Oil — fuel — water — air and many 
other chemicals. 


=~v\eroquip 
SELF-SEALING 
COUPLINGS 


allow disconnection of liquid 

carrying lines without loss of 

fluid and reconnection with- 
out inclusion of air. 


SALES OFFICES: Los Angeles 14, California, 1709 W. 8th St.; Houston, Texas, 1104 Commerce Bldg.; Hagerstown, Maryland 





AEROQUIP CORPORATION, JACKSON, MICHIGAN, U.S.A. 
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VERLASTING 


against the ravages 
of time 
For countless ages, the 
Pyramids of Egypt have 
withstood the disintegrat- 
ing forces of time and the 
elements. In comparison 
with the span of human life, 
the Pyramids are everlasting. 
In applications without num- 
ber, Harper bolts, nuts and 
other fastenings resist rust, 
corrosion and other destruc- 
tive conditions. Compared 
with assemblies they hold to- 
gether ... . or with common steel 
bolts . . . Harper Fastenings 
are everlasting. 


\ 


Niddiaia 


Ayted) bk | 4HAANAAA 


everlasting fastenings 
Harper stocks include over 
4360 items of bolts, screws, 
nails, and other fastenings 
made of brass, bronze, copper, 
Monel or stainless (none of 
common steel). Specials made 
to order. Write for 104 page 

4-color catalog. 


THE H. M. HARPER CO. 
2610 FLETCHER ST. - CHICAGO 18, ILL. 


BRANCH OFFICES: 

New York City + Philadelphia 
Los Angeles + Milwaukee 
Cincinnati + Houston 
Representatives in Principal Cities 


HARPER IU 


BRASS + BRONZE 


COPPER» MONEL ? 
STAINLESS 0 














Catalogs are not immediate- 
ly available but individual 4 
selection will be made to fit § 
your roaeeemonts on request. 


[FRENCH & HECHT, INC. , 


SUBSIDIARY OF KELSEY-HAYES WHEEL co. 


£ AY GEO BT. | 
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... THE VINCO SHOP EMPLOYEE... 


whose skill and mechanical ability is reflected in the con- 
sistent high quality of Vinco products. He dotes on high 
precision work and is proud of the fact that he is one of 
an organization where mechanical exactness is treated 
with respect, and his skill and knowledge is improved by 
his constant association with men who are past masters 

in designing and building quality products. 

These are a few of the many reasons why such 
products as the Vinco Optical Master Inspection Dividing 
Head, the Vinco Gear Rolling Inspection Fixture and 
the Vinco Spline and Gear Grinder are serving industry 
and meeting with its enthusiastic approval. The low 
percentage of rejections on production parts and gages 
is further evidence of Vinco manufacturing skill. Our 
satisfied customers are proof of our ability to serve. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 


REG. U.S. PAT. OFF 

VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES,,NEW YORK, CHICAGO, CLEVELAND 
Semi-Automatic Hydraulic Spline and Gear Grinder e Optical Master Inspection Dividing Head e Involute Checker e Angle Tangent 
to Radius Dresser e Index Plates « Precision Vises e Sine Bars e Straight-side Spline, Serration Spline, Involute Spline and Helical 
Spline Plug and Ring Gages « Thread Plugs, Rings and Setting Plug Gages e Spur and Helical Master Gears « Munition Gages e 
Propeller Shaft and Hub Gages e Built-up and Special Gages e Gear Rolling Inspection Fixtures e Indexing Fixtures e Hydravlic 


Power Control, Utilization and Distribution Units Engineering, Design and Development e Precision Production Parts. 
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Burklyn Locking Type Hinge installed on 
ammunition box on B-25 Mitchell Bomber. 








AIRCRAFT 


Ammunition chutes— 
Hatch covers—Internal 
inspection plates—Emer- 
gency bulkheads—Electri- 
cal fixture doors~Map 
and chart tables. 


AIRLINES 


Seats in cargo planes— 
Hinged schedule boards— 
Access doors—Assignment 
boards—Cargo webbing 
Partitions. 





MAINTENANCE 


_ Removable shelving— 


Work bench attachments 
Test stand covers—Stock 
bin fixtures— Emergency 
repairs—Safety devices— 
Machine guard accessories 


MACHINERY 


Hoods and inspection 
panels—Housings or 
shelves on electrical 
equipment—Protective 
shields, etc. 


Write or Wire for Bulletin PE-11 


st ruc 














Advertisement 


PRECISION PARTS 





SEE’? FOR SEA DOGS 


A lens-mount is a very necessary part of sound-detection 
equipment. And, like the hundreds of other equally 
necessary parts which make up the complete unit, it 
must be turned out with truly engineered precision to 
. . hairline efficiency. 


assure perfect operation . 





** ... from print to product’’ 


Ace turned-out this particular part from print to finished 
product. From stainless-steel bar-stock, Ace machined 
the blank, tapped a fine-class thread, and thread-ground 
the O.D. on both sides of the flange, concentric to the 
inside tapping. Delicate precision . . . accuracy through- 
out. The entire part was checked on go and no-go gauges 
again and again throughout each operation to insure 
concentricity. 

Ace is a pioneer in this ever-increasing accuracy which 
industrial demands have taught to mass-production. 
Here, under one roof, is a source of supply for small parts 
or assemblies which call for stamping, machining, heat- 
treating, or grinding. And Ace offers the modern in- 
genuity and carefully controlled production you need in 
current peacetime conversion. Send sketch, sample, or 
blueprint for quotation. 


Capacity open in threads 





ACE MANUFACTURING 
CORPORATION 


for Precision Parts 





1245 €E. 


ERIE AVE., PHILADELPHIA 24, PA. 
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ELASTIC 


THE ELASTIC 


Like a sentry on post, the red collar 
nut never wavers in its duty. It stays 
where it’s put. 


This is especially important in me- 
chanical assemblies where spring ten- 
sion or compression devices are 
designed to hold fine adjustments. At 
best, the “creeping” of an ordinary 
nut means continual servicing for re- 
adjustments. At worst, it means poor 
operation or complete breakdown. 


But the Elastic Stop Nut, the one 
with the famous red collar, never 
backs off, whether it is “‘seated”’ 
against a surface or unseated on a 
threaded part. Only a deliberate ef- 
fort with a wrench will remove it, yet 


STOP 


NUT 


an fA 


that removal is sure and simple be- 
cause the famed red collar seals off 
dirt and corrosion from the bolt. 


It is the red collar that overcomes the 
effects of vibration, shock and impact 
—the precise forces that make ordi- 
nary nuts fail. The collar in the head 
of the Elastic Stop Nut is tough and 
strong. It is unthreaded and gauged 
slightly smaller than the bolt. Bolt 
threads force their way in, do not cut. 
The result is a two-sided friction grip 
that holds firmly. And because the 
collar is resilient, the Elastic Stop 
Nut may be used over and over again. 


Perhaps you are having difficulty with 
nut-and-bolt fastenings caused by 


Union, New Jersey 
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CORPORATION OF 








(L2G STOP NUT HOLDS FAST 


loose nuts. Let an Elastic Stop Nut 
engineer call on you. Just write us. 


Cola lemme), THE COLLAR 

THE BOLT BY gf I$ ELASTIC 
THE ACTION OF h THENUT CAN Bf 
THE GRIPPING ® USED TIME AND 
RED COLLAR , Tee 


? 
MADE IN All SIZES AND TYPES — WITH 
THREADS TO FIT ANY STANDARC 
TYPES OF BOLTS 


= Man i 
ESNA 
ons Gee 7 | 


TRADE MARK 


AMERICA 
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POSITIVE 


AS STEEL ROD... 


FLEXIBLE 


AS WIRE ROPE 


e A TRU*LAY PUSH-PULL unit will 
transmit back-and-forth action 
around obstacles— smoothly, 
positively, dependably. It is 
the one best solution to 
thousands of remote 

control problems. 


A wide range of sizes and types 
makes TRU*LAY PUSH-PULL adapt- 
able to almost any application. Fit- 
tings and terminals are designed for 
the specific work to be done. Spe- 
cial units can be made to order. 


ng Write our Detroit office 


for specific information. 





TRUeLAY 


PUWS f1-2N\X.. 


agco 


6-235 General Motors Building, Detroit 2 
695 Bryant Street, San Francisco 7 * Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 





‘ YW In Business for Your Safety 








TESTING... 


CURTIS UNIVERSAL JOINTS 


High ‘Static Torque” is one of the 

most important requirements of uni- 

versal joints. To insure that every : 

user of Curtis Universal Joints receives a product 
that meets or surpasses his Static Torque require- 
ments, we have developed special testing machines 
to make this one important test accurately and 
efficiently. 


The small machine in the foreground twists the 
three small sized joints to destruction by 5. inch |b. 


steps, the large machine, shown in use, handles 
larger joints up to 25000 inch lbs. 


This testing equipment, designed to meet A.A.F. 
requirements and specifications, is also used to 


check every change in material or method of 
manufacture. 


Every universal joint made to Curtis “STANDARDS” is 
stamped with our Registered Trademark. 


Write for technical data and useful Engineering Templates. 


yy CURTIS UNIVERSAL 
JOINT C0. in — 
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ENTIRELY DIFFERENT 
Type of Fastener 
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The unique Huck Lockbolt combines the advantages of both bolts 
and rivets in one superior fastening. First it draws the work tightly 
together in the equivalent of a bolting-up operation as described 
below; then it is rigidly and permanently locked in place like a rivet. 
Note these features: 





BETTER THAN A BOLT BETTER THAN A RIVET 


@ More quickly and easily installed. @ Pulls work tightly together before locking. 


@ Fastens permanently; can’t loosen under any con- 
ditions of vibration or fatigue loading. 


@ No lock washers, cotter pins or special nuts required. 


@ Stronger. High-strength alloy steel Huck Lockbolts 
have a much higher shear strength than conventional 
steel rivets. Lockbolts of aluminum alloy provide the 


@ Fills the hole completely, yet allows liberal hole size strength of 24ST rivets without iceboxing. Tensile 
tolerance. strength is comparable to that of bolts of the same 
@ Uniform tightening assured. material. 


COMPLETELY NEW OPERATING PRINCIPLE 


- — The Huck Lockbolt consists of two precision-made parts—(1) the pin, which has a head 
























































of any desired type, locking grooves, a breakneck groove, and pull grooves which fit 
| the jaws of the driving gun; and (2) the locking collar. The sectional views at left show 
) | the driving operation step by step. 
uct 1 After the pin is inserted, the collar is slipped on and the gun applied. 
; 1 2 As the gun pulls the pin, the reaction is taken by the collar against 
ire- eR eT EET the swaging anvil of the gun, thus drawing the work together as 
nes | | in a bolting-up operation. 
d 3 The pull on the pin is then increased until the anvil is forced over 
an ) the collar, squeezing the collar into the locking grooves of the 
| pin to form a rigid, permanent lock. 
2 4 The pin is then automatically broken off at the breakneck groove; 
the — ee and finally, ejector member of gun advances to push the anvil off 
Ib. ee T Bema? the collar. (Drawing 4 shows this push-off step more than half 
4| completed.) 
” Two types of guns are available: The small hand gun, ideal for maintenance jobs, with 
which 6 to 10 Lockbolts can be driven per minute; and the faster, light-weight pnev- 
AF 5 matic gun recommended for production work. 
np = i = MATERIALS AND SIZES 
| ] Huck Lockbolts can be furnished for both hole-filling and non-hole-filling applications, 
1 of with heads of any type desired, and with pins of 24ST aluminum alloy, carbon steel, 
~} ) or high-strength alloy steel. Lockbolts are now available in 3/16” diameter with grip 
lengths ranging from 1/32” to 21/32’. Lockbolts of 1/4” and 5/16” diameter will 
is soon be available. 
i Ee. 4 Consider how this radically DIFFERENT fastener can simplify 


- YOUR assembly problems. Further information on request. 


etails, including complete working data. 
ulletin 451. 


MANUFACTURING CO. Ei 
2480 BELLEVUE AVENUE DETROIT 7, MICHIGAN : 






“Pree ILLUSTRATED MANUAL gives full 
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driven into a tight hole. Tensile strength 240,000 to 


complete range of sizes in both air and water cooled 
compressors up to 80 cu. ft. displacement. 


B 

A 

Ex 

4. 

A 

extreme compactness — Plus greater over-all effi- 4 
ciency are the result of Quincy's advanced, improved Fe 
design — both inside and out. Cc 
. . ACCURATE to a limit of .0002” over basic size, with A 

greater efficiency — Quincy Compressors size-for- St 
size offer maximum over-all efficiency — the most air . : ” B 
solver peedection See the inerest power consumpeion. allowable tolerance of plus or minus .0001”. Ground, rt 
; . . , 1 

“automotive-type” features — Cushioned steel valves polished surfaces, treated with rust-preventive... Heat- S. 
for quieter operation; constant level oiling. Timken A 
bearings, semi-steel pistons and Quincy loadless start- treated to an extremely hard surface, with core of E 
ing which eliminates noisy check valves and minimizes L 
motor burn-outs, are valuable Quincy features. the right hardness to prevent “mushrooming” when M 
; 1 

complete range of sizes — Quincy offers the most M 
A 

F 


250,000 p. s. i. . . Steeled to retain precision standards 











complete dependability — For 24 years all of : 
Quincy's research, engineering and manufacturing in tool and die work; perfect shafts for pins and L 
facilities have been devoted exclusively to producing rr 
the most efficient and dependable compressor possible. pivots in machine assemblies... Sold only through 1 
Nearly 100 leading manufacturers equip their own , 1 
products with Quincy Compressors. your ALLEN Industrial Distributor. Fl 
engineering assistance — Our engineering depart- ~ 
ment is available at all times to help you on problems G 
of both mobile and stationary compressed air supply. Let us send you a copy of the ALLEN T 
32-page Catalog of descriptive and 2 
dimensional data on “Tru-Ground” : 
Dowel Pins, Hollow Set Screws and 1 
: | Socket Head Cap Screws, Flat Head ’ 
ALN » | Cap Screws, Socket Head Shoulder ut 
Pe eee | frre nets \ Screws, Hexagon Key Kits and other . 
a a Allen products of prime interest in . 
ta ented — ! 
. | simplifying your fastening problems B 
Py e | ) 
erect ge e a itute! ~ 
pressor .< free air deliv- - 
setting dives (oO , displace- COMPRESSORS 
ery, rpm, P 3 motor bo 
mn reques': 
STEREE © TT Pre THE ALLEN MFG. COMPANY 
Quincy, 'linois 
HARTFORD, CONNECTICUT, U.S. A. 
T 





Branch Offices: NEW YORK © CHICAGO @ ST. LOUIS © SAN FRANCISCO 
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There is no better authority on the solution of power transmission 


or conveyor chain problems than your WHITNEY authorized 
Distributor. His knowledge and experience are at your disposal — 
why not take advantage of it? 





ALABAMA 
Owen-Richards Co. 
1009 Second Ave., N 
Birmingham 


ARIZONA 


Edward D. Maltby Co. 
448 West Madison Street, Phoenix 


ARKANSAS 

Boal Foundry & Machinery Co. 
S. 10th St. & Carnall Ave 

Fort Smith 


CALIFORNIA 


Automotive Parts Co. 

Stockton 

Bearing Engineering Co. 

1019 Harrison St., Oakland 7 
Bearing Engineering Co. 

1545 Mission Street 

San Francisco 3 

Hopper Machine Works 
Bakersfield 

E. D. Maltby Co. 

1718 South Flower Street 

Los Angeles 15 : 

Motor Hardware & Equipment Co. ' 
1125 Columbia Street, San Diego 
Moty & Van Dyke 

Alturas : 
Pacific Mill & Mine Supply Co. 


resno 

COLORADO 

Western Belting & Packing Co. 
1720-28 Wazee Street, Denver 
CONNECTICUT 

The Bidwell Hardware Co. 
1293 Main Street, Hartford 
FLORIDA 

Moore Dry Kiln Co. 

3323 Turner, Jacksonville 
GEORGIA 

The Pye-Barker Supply Co. 

231 Pryor St., S.W., Atlanta 
ILLINOIS 


Bearings Service Co. 

111 South Market St., Marion 
Factory Supplies Co. 

1528 7th Street, Rockford 
Illinois Bearing Co. 

513 Franklin Street, wpens 
eae r Transmission E rs ip. Co. 


) N. Clinton Street, Chicago 6 
INDIANA 
Bear ng Service Co. : 
9 N.W. First Street, Evansville 


_—_—,. 


Bearing Service Co. 

216A S. St. —— St., South Bend 
Berry Bearing 

$811 Calumet Ave., Hammond 


IOWA 

Illinois-lowa Bearing Co. 

214 East 4th Street, Davenport 
Illinois-lowa Bearing Co. 

510 12th Street, Des Moines 
Pecaut Industrial Supply Co. ; 
1819 East 4th Street, Sioux City 


KANSAS 

Warford Distributing Co. 

315 S. St. Francis Street, Wichita 
KENTUCKY 


Bearings Service Co. 

211 West Center Street, 
Madisonville 

Kentucky Bearings Co. 

415 South Second St., Louisville 


LOUISIANA 

Prager, Incorporated 

472 Howard Ave., New Orleans 
MAINE 

Edwards & Walker Co. 

5 Monument Square, Portland 
MARYLAND 

Slaysman & Co. 

813 E. Pratt Street, Baltimore 2 
MASSACHUSETTS 

Boston Pulley & Shafting Co. 
387 Atlantic Avenue, Boston 
MINNESOTA 


Minnesota Bearing Co. 

1624 Harmon Place, Minneapolis 
Minnesota Bearings Co. 

409 E. Superior Street, Duluth 


MISSISSIPPI 

Soule Steam Feed Works 
eridian 

J. S. Stilley 

419 South State Street, Jackson 

MISSOURI 

Langdon Supply Co. 

1317-19 Union Ave., Kansas City 

Transmission Supply Co. 

3511 Chouteau Ave., St. Louis 

MONTANA 

Hall Perry Machine Co. 

802 East Iron Street, Butte 


NEBRASKA 


Central Supply & Rubber Co. 
Omaha 


NEW YORK 


Belt Rope Supply Co. 
218 _ yor, :. 


Belt R Supp 
1132 WG Genesee om .. Syracuse 


Belt Rope Supply Co. 

520 John Street, Utica , 
Bickford & Francis Belting Co. 
35 Pearl Street, — 

L. C. Biglow & Co., 

250 W. 54th Street, New York 19 
Industrial Equipment Co. 

82 State Street, Albany 

Ward Bros. Mill Supply Co., Inc. 
70-76 Market Street, Lockport 


NORTH CAROLINA 


Precision Gear & Machine Co. 
115 West 8th Street, Charlotte 


OHIO 


McCash Transmission Service 
32 East 13th Street, Cincinnati 
Smith Power Transmission Co. 
1545 E. 23rd Street, Cleveland 14 


OKLAHOMA 

Mideke Supply Company 
100 East Main Street 
Oklahoma City 2 


OREGON 


Te Evans Chain Compan 

16 S.W. Pine Street, Portland 
Fisher Brothers 
Astoria 
Loggers’ Supply Company 
Marshfie 
Moty & Vv an Dyke 


Bend 
Moty & Van Dyke 
ohn Day 


Moty & Van Dyke 

Klamath Fallas 

Moty & Van Dyke 

Lakeview 

Oregon Supply Company 
250 West 4th Street, Eugene 


PENNSYLVANIA 

Berks Engineering Company 

6th & Chestnut Streets, Reading 
Jackson Gear Company 

31st St. & Liberty Ave., Pittsburgh 
Shingle & Gibb Company 

4621 Lancaster Ave., Philadelphia 


RHODE ISLAND 


Providence Mill Supply Company 
389 Charles Street, Providence 


cag 8 
his Bearing & Supply Co. 
363 “4 Main Street, Memphis 2 


TEXAS 

Brance-Krachy Company, Inc. 
1703 Northport Avenue 

Corpus Christi 

Brance-Krachy Company, Inc. 
4411 Nevlestion Bivd., Houston 1 
General Engineering c orp 
Monroe & 13th Streets, che Worth 
A. D. Gugenheim Company 

227 West 7th Street, Amarillo 
Hirsch Bros. Machinery Company 
1901 Bassett Avenue, El Paso 
The Continental rhe | Company 
Continental Bldg llas 


UTAH 

Bearing Service & Supply Co. 
68 West 4th South Street 
Salt Lake City 


VIRGINIA 


Taylor-Parker Co. 
47 Commercial Place, Norfolk 


WASHINGTON ; 

Berg-Evans Chain Company 

1729 First Avenue, S., Seattle 

eg > Harvester Supply Co. 
Walla Walla 

Morse Hardware Company 

Bellingham 

E. ybus 

Wenatchee 

Washington Mach. & Supply Co. 

W. 9 Cataldo Avenue, Spokane 

Whitcher Machinery Co. 

Aberdeen 

WEST VIRGINIA 


Beckley Machine & Electric Co. 
Beckley 


WISCONSIN 
Wisconsin Bearing Company 
426 East Wells Street, Milwaukee 


CANADIAN DISTRIBUTORS 


Williams & Wilson, Ltd. 
544 Inspector Street 
Montreal, Quebec 

65 St. Anne Street 
Quebec City, Quebec 

11 West Front Street 
Toronto, Ontario 

301 Security Building 
Windsor, Ontario 





THE WHITNEY 


WHITNEY CHAINS 


ROLLER « SILENT 
CHAIN & 


) + 
Propuct ENGINEERING — NovemBeErR, 1945 


MANUFACTURING 


e CONVEYOR 
COMPANY, 


HARTFORD 2, 


CONN. 


233 








The correct 







oil film PS ie : 
ae P | i Se , e: ‘hs denianded of pogrenive ma- 


ib et 


bearing... 





r r j / 
MONWKMGAHY 

















OUT OUR WAY BY J. R. WILLIAMS 


WHY, SURE YOU \/ THE WAR'S OVER FER \I JIST HOPE 
CAN HAVE YOUR JOHNNY, BUT LOTS IT DONT GIT 
3OB BACK, JOHNNY ) OF HEROES ARE STILL ) TO TH’ POINT 


--BUT,WE SURE GOIN’ TO HAVE SKIR- WHERE THEY * ’ 
HATE TO LOSE MISHES AT HOME ASK US TO ™ a | n t OW- 
) YOUR WIFE -- SHE'S ] WHEN THEY TRY To STAY HOME AN! 












/ DONE MIGHTY TELL HOW HARD THEY DO TH’ WASHIN’/ 
| FINE ON THAT [ik WORKED ALL DAY! | Ti enaaneenatialll 
A A TOU iif 
\ DRILL PRESS > = e Ul 
, in, _ 
t I | aN ) SO 
( rie s eye ; ‘ : a 
ht = Now that he’s helped to polish off the Nips, 
A ( 4 the Old Bull isn’t even taking a breather. 
=\ is \\ He’s manning for peacetime contracts just as 
ep \\ efficiently as he was for war. 
™ He knows the management is working night 





mak 
Miss Ss 


nt ian Hino 


returning fighting men, and for those who so 


a8 My % and day on projects to provide jobs for our 
ably manned the home-front. 


—+++ A 


SST 
ee, 
Wes 


If you are planning to produce post-war 
equipment requiring precision parts, we, at 
Ericsson, have every facility for turning them 
out promptly, on a low-cost, mass-production 
Za ’ basis. 


(Below) Some of the many thousands reomceran CD 


of our precision parts that helped 


- 
TKS 


= 
= 
= 
= 











| L_& 
j——_—_Y : 
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See 









“Keep ‘em flying and fighting.” ESTABLISHED to1t 









T.RWILLIAMS 


RECONVERSION COPR. 1945 BY NEA SERVICE. INC. T. M. REC. U.S. PAT. OFF. 


ERICSSON 


SCREW MACHINE PRODUCTS CO., INC. 


25 LAFAYETTE STREET, BROOKLYN 1,N.Y 
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It’s easy to select the 
right caster to meet 

es: your exact require- cn"? 

— | ments from the Darnell = — 


line. There are nearly 
4000 models from TCR 
which to choose. All 
Darnell Casters and 
Wheels are pre-tested 
for efficiency and du- 
rability—you are as- 
sured a long life of sat- 


isfactory service. CR 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 
60 WALKER ST., NEW YORK 13, N.Y 
36 N. CLINTON CHICAGO 6, ILL. 
























Pree 
DARNELL 
MANUAL 
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"PLENTY" of answers to fastening problems are 
yours for the asking at MILFORD. 


Consult us, without obligation, for 
Cold Headed Parts 
Tubular and Semi-tubular Rivets 
Aircraft Rivets Machine Screws 
Screw Machine Products 
Phillips Recessed Head Screws 


Rivet Setting Machinery 


The xakKK Kk *® 
> 


ILFORD 
RIVET & MACHINE CO. 


EASTERN DIVISION CENTRAL DIVISION 


MILFORD, CONN. ELYRIA, OHIO 
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THE HELE-SHAW 


Hui [fuer 


OTHER A PRODUCTS: 
#-TAYLOR AND PERFECT SPREAD STOKERS, 
MARINE DECK AUXILIARIES, LO-HED HOISTS 

DIAMOND FACE GRINDERS 


A “MARRIAGE CEREMONY” PERFORMED WITH 
HELE-SHAW FLUID POWER 


Psiocttion are fitted with “driving bands.” The main, but not 
the only, function of these bands is to rotate the shell. 

Years ago the bands were rolled on, later pressed on mechan- 
ically. Now most bands are squeezed on hydraulically. One slight 
pull on a 2-way valve lever and powerful “fingers” compress the 
ring about the shell. Another pull and springs return the plungers 
to “open”, ready for the next squeeze. Pressure at two or three 
shell positions and the job is done—fast! 

Hele-Shaw Fluid Power with its high oil pressure, ease of con- 
trol and operation, is made to order for machines of this type. 
Learn all of the advantages of Hele-Shaw Fluid Power and go 
hydraulic on your next job. 


AMERICAN ENGINEERING COMPANY 


2501 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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742 LENS MOUNT ASSEMBLY 





This assembly unit—pro- 
duced COMPLETE at Federal 
Screw Works— measures 
15/8" dia. x 15/16” over 
all. Except for brass split 
ring (part 2), parts are 
aluminum. Part 1 is multiple- 
threaded (6 threads) and fits 
similar internal threads in 
part 5. Part 3 has three 
tapped holes for the .080*- 
dia. screws. Rim of part 4 
is knurled on half circum- 


_ only. 


FEDERAL 
SCREW 


Because we have truly COM- 
PLETE facilities for ALL screw machine and 
second-operation work, plus unexcelled pro- 
duction skill in all departments, Federal 
Screw Works turns out this precision camera 
lens mount in large volume . . . to exacting 
specifications ... at an attractive unit price. 
These same productive factors may hold 
the answer to YOUR requirements. We'll be 
glad to quote on screw machine products 
of all types, on parts produced by cold forg- 
ing and thread rolling, and on COMPLETE 
ASSEMBLIES of such products — manufac- 
tured to closest specifications and in any 
volume desired. 





Is One Of 
HUNDREDS 
Of Jobs by 

















Find out what we can do for YOU! For a quick 
view of our extensive facilities and widely-varied 
products, send for illustrated book, “Focus on 
Federal Screw'’—free to all users of screw machine 
products. You'll be interested! 


é SCREW 


cuaisen 
ervision 
s 


WORKS 
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LET A SIMPLE RETAINING RING 
SAVE METAL AND MONEY FOR YOU 








Bivery shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 
shoulders by cutting down larger shafts, when you 
can groove a smaller shaft and apply a spring steel 
retaining ring. You'll get excellent results at unbe- 
lievable savings. 

It's expensive to hold a mechanism in place with 
unnecessarily big shoulders or collars,-—or to tem- 
porize with small cotter pins, etc. Let us show you 
how spring steel retaining rings can do a thoroughly 
efficient job for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 


Write today for our descriptive folder on Retaining 
Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wis., U.S. A. 






Retaining Rings 
save money 
and metal 


pe XR 


Type XSC 
(sqvore 
closed) 


Type XRO 
{round open) 


Type XSO 


(square open) 


Type YH 
(external) 
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THRIFIMASTER 


High Prweladlcn VRILLHEADS 











al 

ot 

se 

JS. 

ur 

2u 

el 

1e- 

th 

: ly 
ou The maroon band here fea- 
a” tured identifies THRIFTMASTER 
in High Production Money 
of Making Drillheads. Your 
- parts blueprints will bring 
ng recommendations and quota- 


reat ancora MULTIPLE SPINDLE 


DETROIT REPRESENTATIVE: 
B. £. PARISH + 3340 FENKELL AVE. + 





DETROIT 21, MICH. 






iob of 


. | ie ne MASTER —-THRIFTMASTER PRODUCTS 
T 


THOMSON INDUSTRIES, INC. 


| 
1 
| : =e 29-05 Review Avenue - , ea Island City 1 - New York 
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“VM AFTER BIG GAME, =~) ARTO YS te 
Miss Dingle, NOT RABBITS!” “= 


Big Game Hunters in Business Give Better Service 


Need Modern Equipment for Big 
Production. That Means Special 
Machinery. 


Rotating shaft seals must have two elements 
that rub against each other. Mating surfaces 
of these two elements have to be lapped very 
smooth and flat in order to prevent leakage 
between the stationary and rotating elements. 


Thus, even though lubricant surrounds the 
seal, very little, if any, can reach the rubbing 
surfaces. 


Such severe service requires material that 
is not only inherently low in friction but will 
not seize-or gald the mating surface, if a leak- 
free seal is to be maintained. 





Carbon, especially compounded for this 
purpose, is an ideal material. It does not melt 
or seize. Its inherently low friction allows 
extremely high rubbing speeds without ex- 
cessive temperature rise. 


Pure carbon seal rings, made in a wide 
variety of grades, are applied by our engi- 
neers to give the best service under various 
operating conditions. There is a correct Pure 
Carbon grade for sealing gas, water, oil, 
grease, as well as highly corrosive acid or 
alkali solutions. 


Why not try Pure Carbon if you have a 
problem on seal rings, bearings, impeller 
blades or any similar application? Our engi- 
neers will gladly give you the benefit of our 
long experience in this field. 


. SPECIAL MACHINERY BUILT 
Say 10 CUSTOMERS’ DESIGNS 


FENN builds special machinery 
and tools for manufacturers 
who are going after big game. 


Three generations of Yankee 


4 know-how. Two modern, up- 
to-date shops. The very latest precision equip- 
ment. Plenty of top-notch men — tool makers, 
machinists, and engineers — ready to tackle your 
special machinery problem. * Remember; if it’s 
special machinery, say when to Fenn. 





THE FENN MANUFACTURING CO. 


HARTFORD, CONNECTICUT 
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LOCKING DEVICE QUIZ 


for busy design engineers — 
(reading time 32 seconds) —_ 


CORBIN CABINET LOCK DIVISION 


seneral Utility NEW BRITAIN, CONNECTICUT 


nk & Box Lock. ‘ , 
No. O1201%A ‘Safety first...and last...when Corbinlocked’’ 





MAIL BOXES © SUITCASE LOCKS * HINGES * DRAWER LOCKS * PADLOCKS * TRUNK LOCKS * CABINET LOCKS ¢* CATCHES 


y + + = 
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Good news for designers, engineers, 
manufacturers, dealers and users 
alike. It means|you can have — 
not “just gasoline engines” — but 
Briggs & Stratton “Air-Cooled Power.” 


Precision manufacture and constant 
advancements indesign and engi- 
neering account| for the brilliant 
record of well over 2-4 Million of 
these trouble-free 4-cycle gasoline 
engines during 26 years of contin- 
uous production. Only by specify- 
ing Briggs & Stratton “Air- Cooled 
Power” can you get all of the ad- 
vantages which have earned for 
Briggs §& Stratton unquestioned 
leadership as manufacturers of “the 
world’s finest gasoline engines.” 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wisconsin, U.S. A. 











Many times, better spring 


performance is directly 
traceable to care in selection 
of material— based on con- 
ditions under which your 
mechanism operates. Ray- 
mond engineers have made 
a careful study of the char- 
acteristics of various types 
of spring materials and their 
suitability for corrosion re- 
sistance, atmospheric 
changes or electrical con- 
ductivity. 


Ask Raymond to recommend 
the right material, the next 
time you need springs. 


SPRING 
MATERIALS 


K Monel 

Aluminum 

Hard Drawn 
Copper 

Thermostat Metal 

Molybdenum 

Nitralloy 

Tungsten 

Zinc Strip 

Silico Manganese 

Z Nickel 

Beryllium Copper 

Everdur 

Nichrome or 
Chromel 

Inconel 

Brass 

Ph. Bronze 

Stainless 


jan W fen bf bo 
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| were) ANSWERS 
* 95 PAGES | MANY V-BELT 


PROBLEMS 


The most complete book 
of its kind ever published 
by a belt manufacturer 


APPLICATIONS: typical installations 
of multiple V-Belt, V-to-flat Belt, 
and FHP V-Belt drives. 


USEFUL TABLES: belt comparisons; 
belt selection; stock and combination 
drives; sheave dimensions and 
weights; conversion tables; 
horsepower ratings; arc of contact 
correction factors. 


INSTRUCTIVE CHARTS: approximate 
lengths; flywheel effects; 
peripheral speeds. 


ENGINEERING DATA: formulas; 
examples of calculations; installation; 
tension; balancing; temperature; 


ventilation; static, oil, heat and 
H} y acid resistance- 
| . PLUS other helpful information, 
BELTS all conveniently arranged for 


ready reference. 


L. H. GILMER COMPANY 
TACONY, PHILADELPHIA 35, PA. 
Division of United States Rubber Company 
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FULLERGRIPT BRUSHES for INDUSTRY 


Made in continuous ridged metal backing—full radial spiraled, semi- 


spiraled, straight or shaped built for that new machine design. 


Adopt 


permanent metal arbors or holders that operator can renew with Fuller. 


— brush — 


INDUSTRIAL DIVISION, 





@ A standard NOPAK Model E Air 
Cylinder applied to a treadle oper- 
ated,’ sheet-metal shears has in- 
creased its cutting capacity at least 
500% ...and enables it to cut heav- 
ier gauged metal. The strain and 
fatigue of strenuous manual effort 
has been eliminated, an important 
factor in this instance because the 
operator has other duties to perform. 


The cylinder is controlled by a 
NOPAK Model R Foot Valve, leav- 
ing operator’s hands free to feed 
and remove the metal sheets and 
manipulate locking levers ... while 
speeding up the cutting cycle. 

Design Engineers: This simple conversion of 
a manually operated machine to air operation 
may suggest how certain movements on the 
machines you build can be powered by NOPAK 


Air or Hydraulic Cylinders, controlled by 
NOPAK Valves. Write for NOPAK Bulletin 87. 





{1/7 {27 








3590 MAIN STREET, HARTFORD 2, CONN. 





Metal Cutting Shears at Delzer Specialty Co., Milwaukee, converted to air 
operation with NOPAK Model E Cylinder and Model R Foot Valve. Air line 
pressure of 80 and 100 P.S.I. is amply supplied by a 3 H.P. compressor. 


Se 


& -_ <8 
oa 
ie an 


~ 7 oe 
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| 


] 


if 1 


| 


\ 


AIR POWER Zeélacco FOOT PC POWER! 


NOPAK Model E 


GALLAND-HENNING MFG. CO., 2762 S. 31st St., Milwaukee 7, Wis. 


N OPA, VALVES and CYLINDERS 


DESIGNED. for AIR or HYDRAULIC SERVICE 
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THIS EDGE (4U57 BE SHARP 


THESE DIAS. MUST BE 
Qh UL, LLL 
OO/ F.4kR 


Use of a ‘‘Center Drive’ more than doubled production of this 
shaft. Entire piece was cylindrically ground in one operation as 
“Center Drive’’ rotated shaft and eliminated need for ‘dogging’ 
Special diamond dressing tools, inserted between centers, pro- 
duced proper groove and step in the grinding wheel. Dimensions 
were held to within .00003 of middle of tolerance specified— 
with approximately 2% rejection on first production run of 


36,732 pieces. 


by using a “Center Drive’ which 

is adaptable to all types of cylin- 

drical grinding machines. Plunge grind- 

ing production can be more than doubled. 





The “Center Drive’ replaces the -usval 
headstock dead center. Use of “‘dogs” to 
hold and drive work is eliminated. ‘Center 
Drive’’ becomes an integral part of piece 
being ground — rotating it between dead 
centers, thus insuring absolute concentricity— 
permits grinding both ends of work, or grind- 
ing one or more different diameters, contours, 
angles and radii in a single plunge opera- 
tion. Tolerances can be held to .00005 with 
practically no rejections. 


Saves its own cost on first production run— 


AVAILABLE NOW. 





Our aim and intent—to provide an efficient world-wide 
organization to finance, develop, patent, manufacture and 
market NEW IDEAS and inventions. 
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LAND if you have a headache job, let us 
prove what this ‘Center Drive’ will do. 


Send us such a cylindrical grinding “head- 
ache" — let us run through a sufficient num- 
ber of pieces at your present production 
costs to permit our Engineering Service to 
develop a technique and necessary tools— 
built around the ‘Center Drive’’ — to so 
speed up output as to offset development 
expenses. We will then turn over to you all 
tools and operating instructions for doing 


the job yourselves — AT NO ADDI- 
TIONAL COST TO YOU. 


4 Write, wire or phone us — let the “Center 
Drive” increase your cylindrical grinding 


PROFITS. 


J. R. FISH RESEARCH & ENGINEERING CO. 


SMALL TOOLS DIVISION 


1341 MAIN STREET, AGAWAM, MASS. 
PHONE—SPRINGFIELD, MASS., 6-3694 
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THERE IS NO 
“RECONVERSION” 


Diefendorf made gears 
throughout the war—gears for 
planes, ships — gears for ma- 
chinery—just gears. 

Now all the Know How gained 
in war is being used in making 
better gears for the require- 
ments of Peace Time. 


Send your blueprints to 
Diefendorf. 


Diefendorf Gear Corp. 
Syracuse 1, New York 








Accurate « - : 
Excellent F inish 


a 
oo Will not loosen = | 
jnish and acc ° well ie 4 


TO 


The high RITCO yecom special 1 


co tor You See > Vibration-Proof 


: ifica- DRIV-LOK Pins answer ‘'a 
1's spec or Merten hundred’ connecting and 
ferrous anchoring problems, for 

driving into a_ standard 
hole; they will not loosen even under 
continuous vibration or repeated shock. 


With bodies of specified diameters, 
each has four flutes with raised (over- 
size) edges along its binding or an- 
choring- section. When driven into a 
drilled hole, these fork hardened 
edges are slightly condensed. This 
deformation creates a steady and un- 
yielding outward pressure of the flute 
edges against the walls of the hole. 

DRIV-LOK pins come (standard) in 
type illustrated and in many special 
n your designs, in many materials and diame- 
ly quote ° Pp — ters. All can be delivered promptly. 
Catalog on Req To date our capacity has been taken 


MPANY for war requremans, bul snce” we 
RHODE {SLAND TOOL CO ” 


ready at any time to deliver a few 

: 1 ie test samples or millions for post war 
River St Providence °: ase production. Write for Catalog. 

t Vv 7 e 1 

saa ghtee American industry Sinc | THE DRIV-LOK PIN CO. 


Serving 561 W. Washington Bivd. 
Chicago 6, Ill. 
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}THE CLUTCH THAT STOPPED CLUTCH TROUBLE 


Here is the one truly modern clutch for all heavy duty 
industrial drives. 

It controls power and torque through a cushion of air 
—with as firm a grip or as light a grip as the job requires. 
It has no springs, arms, levers or toggles—requires no 
lubrication and little maintenance. 

It is the Fawick Airflex Clutch—proved for superior 
performance and economy—in hundreds of industrial ap- 
plications and in thousands of Diesel-driven Navy ships. 

Let us help you engineer clutch trouble out of your 


machines. Book on request. 


A 

Modern power shovel 
gives full-time operation 
through dependable Fawick 
Clutches. 


Steel rolling mill Fawick-equipped for smooth, even power. 


4Heavy duty press has 
smooth starts and quick 
stops with Fawick Clutch 
and Brake. 


> 
Alligator shear 


operates through 
Fawick Clutch and 
Brake. 


FAWICK 4 CLUTCH 
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\ IT’S GASKETS 
MOR INTRICATE 
R RUBBER 
PARTS 


dl 2 THE PULLEY OF 
y YOU NEED: 1000 SPEEDS 


@ This exclusive Speed 
Control used on fhe DoAIll 
© fs Contour Sawing Machine is 
= it takes specialized Patol mr OZ SOE Volt Mio Mol daly mast totattat 

: : : baat bated Cotitd te ME Dated bc Me lole) stale i-l antal Meital | 1m se tae 
ee SEpenence FVM Boyett fo M Oleh als io) MEO) oF Valet al Jol titel Biel ir Vell cous ete) 

to know how, when and where to adjustments or work stoppages. Free floating pulley 
bb t k d provides automatic alignment of belts insuring long 
put ru er parts Oo work adcvan- belt life. Three sizes, 614", 412" and 314"... Our 
tageously. Johnson engineers with Lakes ing Department is availableforcofsultation. 


years of practical experience have Write for new Speedmaster Circular 

created, designed and put to work THE DOALL COMPANY 

many intricate rubber parts that were 227 N. LAUREL AVE. DES PLAINES, ILL. 
_ the answers to manufacturers’ prob- 

lems in various fields. — 3 








Your particular problem may only be 
a gasket of some sort or a new source 
of supply on a rubber part. Regardless 
of whether yours is a complicated or 
a simple problem we welcome the 
opportunity of working on it. We have 
in our modern plant the equipment 
and facilities for producing rubber parts . . 

of all description, molded or extruded (Gi Available Now! 


in any quantity. Let us have your ‘ FROM STOCK: 
problem, you'll find we are easy to do 


* P : Specify Standard Locknuts and Lock- 
: business with and anxious to serve. washers for holding ball or roller bearings 
in correct position—S, A. E. Standard 
—A. B. E. C. Standard—Heavy-duty 
and Specials. 

From stock we can ship Locknuts in 
sizes N-00 through AN-40, and Lock- 
washers (all new multi-prong type) in 
sizes W-00 through W-40. 

Your inquiries will receive immediate 
attention . .. your orders will be han- 


RUBBER (IN @)« en 
COMPANY \\SNS/ ot 


SPECIFICATION BULLETIN No. 27 





Standard Locknut & Lockwasher, Inc. 


33 West St. Clair Street Indianapolis 4, Indiane 





> + = 
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When the Factory says “No” 


...We Say ~ YES a 


One of the biggest questions in the minds of 
most business men today is “when can we 


have the completed new products ready for 
consumer sale?” 


Every meeting of the new-product planning 
board is sure to find the “factory” being 
pressed by the sales department’s “when?”. 


You Can’t Blame the Factory! 


It would take more than a Houdini to extri- 
cate production lines from the hang-overs of 
war-time schedules which linger with us. 
Certain departments must yet be kept on 
some military production. 


So when the factory manager says “no” to 
your pressure for a delivery promise, why 
not suggest to him that he isolate the parts 
or assemblies that are likely to cause the 
delays—and turn a_ good 
loose on them? 


sub-contractor 


al 


Let Lewyt Do It 


For over fifty years we’ve been pinch-hitting 


for other manufacturers producing 


parts or assemblies for them and dove-tailing 
our assembly lines into their 
schedules. 


production 


We have developed techniques and short- 
cuts that enable us to work wonders with the 
calendar. Maybe we can help you beat the 


delivery date—and save you some money 
in the process, too! 


At any rate it won’t hurt to find out why 
some of America’s leading industries have 
decided that it is a good policy, when facing 
a bottleneck in the plant, to “Let Lewyt 
Do It”. 


* * * 


Write on your business stationery for 48-page book, “Let 
Lewyt Do It’’—the story of the Lewyt organization in pic- 
tures. Lewyt Corporation 68 Broadway, Brooklyn 11, N.Y. 


FOR MORE THAN 50 YEARS A CONTRACT MANUFACTURER . . . EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND 
MECHANICAL ASSEMBLIES, COMPONENT PARTS, SUB-ASSEMBLIES AND W.ETAL PRODUCTS, TO THE MOST EXACTING REQUIREMENTS 











BU Y 
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VICTORY 
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SPRINGS « LEE 






















Au MANNER of war problems have 


been solved by springs and their applica- 
tions. New ideas have been tested, have 
taken shape and surprised the enemy. All 
these new ideas are available now for the 
benefit of post-war industry, so are sup- 
plies—in vast quantities. Springs and their 
applications are fully equipped to tackle 


the problem of peace. 


Bulletin on Request 


LEE SPRING COMPANY, INC. 


30 Main Street = Brooklyn 1, N. Y. 


/ 


Cy 


Raw 















Lubrication oil pump directly 
connected to shaft of steam turbine. 


The IMO pump provides ‘‘more pump in less space’ because 
it can be operated at high speeds and correspondingly high 
capacities, directly connected to and integrally mounted upon 
motors, turbines or other driving machinery—without the 


necessity of speed reduction gears. 
For further information write for catalog 1-124-G 


€ PUMP DIVISION OF THE 


M 0 Ma 


TRENTON 2, NEW JERSEY 


























Leo INBOARD 


Marine Engine 


Flexi- Drive 
TRANSMISSION $127.50 


2-HP, 3-HP and 6-HP Models 
4-Cycle — Air-Cooled 
H.D. Magneto and Carburetor 
Full Ball Bearing Drive and Reverse Gear 


Quick 2 H.P. Model, $127.50 
Startin 3 H.P. Model, 175.00 Economical 
9 6 H.P. Model, 210.00 
(F.O:B. Grand Rapids, Mich., USA) 


THE THOMPSON ENGINEERING COMPANY 
200 Winchester Place, N.E., Grand Rapids 2, Mich., USA 


For Detailed Scale Drawings of WORK or PLEASURE BOATS, $2 50 
s 





suitable for above engines, send 

















0-80 
ol 


FLAT « ROUND 


SCREWS =: 


For immediate delivery! Steel or brass. Steel screws are high 
quality cold drawn screw stock. Brass are machined from 
commercial rolled rod. Meet U.S.Government and National 
Screw Thread Commission standards. Quotations in other 
metals. We do a general screw machine jobbing business. 
Write for booklet "'A’’— attention Rollin J. Lobaugh.. 


PACIFIC 


Propuct ENGINEERING — NoveMBER, 





.no obligation 


SHU 





566 South Van Ness Avenue 
San Francisco 10, California 
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EXTREME 3 
PRECISION® | 





eower GEARING 


CHECK ESE AND OTHER FEATURES OF GEARS BY 


If small gears are involved in your postwar plans, remember it’s a job for G-S! 
Here, gears from 12 to 96 d.p. are a highly developed specialty. We've pro- 
duced them in large quantities for many of America’s biggest users for a quarter 
century, or more. G-S methods and machinery have been raised to a degree of 
speed and efficiency unapproached in the history of fine small gear manufacture. 
Discuss your problems with our engineers. Write or wire today. Get sug- 
gestions, ideas, and cost estimates. No obligation, of course. 





DON'T WAIT!.. PRODUCTION FOR POST-WAR CIVILIAN PRODUCTS IS BEING SCHEDULED NOW! 


BAIR Specialties 


E 

| 

OFT LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS {+} 
Pro 
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IN HIGH QUALITY a 
PRECISION INSTRUMENTS 
in confined spaces where friction 
is a vital factor? Then M.P.B. mini- 
ature bearings—world’s smallest 
ball bearings—may be the 

answer ! 


Send for complete specifications or for competent 
engineering service. Write for bulletin PE-115 


OIAMETERS 


MINIATURE / Zecz5com BEARINGS 


KEENE, NEW HAMPSHIRE, U-S:A- 





In designing pneumatic equipment or 
attachments, keep in mind that air 
operated equipment often performs 
better at pressures considerably less 
than full line pressure. Also, different 
operations on the same air operated 
machine may require adjustments of 
working pressure for best performance. 
Hannifin Pressure Regulating Valves 
provide the accurate, dependable con- 
trol needed for safe, easy handling. 
Hannifin piston-type design gives sen- 
sitive, accurate control of air pressures, 
adjustable over the entire working 
range from 150 lbs. down, to provide 
any reduced pressure desired. Piston 
type design, with long valve stem travel, 
gives large volumetric capacity, meet- 
ing varying operating needs with least 
restriction to flow. Simple, dependable 
construction throughout means long 
life without maintenance. 


COOLANT PUMPS 


Simple in design, sturdy in construc- 
tion, Ruthman Gusher Pumps are trouble 
free, long lived, and efficient in opera- 


HANNIFIN 


PRESSURE REGULATING VALVES 


25 


Built in three standard sizes, ¥%, Y2 
and % inch, for use on initial air pres- 
sures up to 150 lbs. Write for Bulletin 56. 


HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Ave., Chicago 24, Illinois 


Model 
11020-A 


tion. 


There are fewer parts to wear, resulting 
in less friction, minimum maintenance 
costs, constant dependable operation. 


So specify Ruthman Gusher Pumps on 
your machines. There’s a model for 
every requirement. 


Write for our new 
condensed catalog. 


THE RUTHMAN MACHINERY CO. 
1813 READING ROAD 
CINCINNATI 2, OHIO 


The ''GUSHER''—A Modern Pump 
For Modern Machine Tools 
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Scrap Heap & 
Tite 


How RADIOGRAPHY reclaimed 
$35,000 worth of castings 
from an $840 scrap pile 


, as dramatic as a Yukon “gold strike,” here’s a case 
history of radiography speeding production... rescuing 
$35,000 worth of castings from the scrap pile... 

Costly, complicated to cast, these 40-pound housings de- 
manded—and received—the most precise casting technics. 
But in spite of all precautions, flaws were unavoidable . 
deliveries fell behind requirements. 

The suggested remedy was repair welds. But how could 
they be proved sound? 

How? The foundry used radiography to locate the internal 
irregularities ... then made the welded repairs and x-rayed 
them. Study of the new radiographs showed the repaired cast- 
ings to be acceptable. The 350 castings which were thus sal- 








vaged each month brought deliveries up to schedule—with a 
monthly saving of thousands of dollars. 
"his case history—repeated in many industries—shows 


how radiography serves as a design and improvement tool . . . 
as well as an inspector. Tremendously increasing industrial 
output, under rigid inspection standards, radiography has 
more than “won its wings.” Tomorrow, it will be an even 
greater must. Why not investigate its possibilities for you, 
now? See your local x-ray equipment dealer. 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N.Y. 


(RAPHY 


LRA 


a grenry 


7 
3 


ANALYZES...INSTRUCTS...CORRECTS...IMPROVES 


investigation dis- 
closes irregularity. 
A flaw typical of 
those whith slowed 
the foundry’s deliv- 
eries on these com- 
plex housings. 


Welding repairs the 
condition... BUT: 
Is the weld sound, is 
penetration satisfac- 
tory and metal well 
fused? Will the cast- 
ing meet inagection 
requirements? 


Radiography ap- 
proves the repair: 
“Yes,” says this ra- 
diograph—welding 
has made the re- 
jected casting sound, 
sturdy, acceptable— 
and ready to use. 























































SHEET STEEL PRODUCTS 


Many Manufacturers are design- 
ing new products. that contain 
many special fabricated parts, 
cabinets, covers, ohutes, bins, 
tanks, housings, etc., made from 
Alloy or Plain Steel. These 
Manufacturers will find Little- 
ford Fabricating Specialists 
ready to handle any problem 
pertaining to such fabricating. 
Send blueprints or specifications 
for an estimate of cost. 








LITTLEFORD BROS., INC. 
506 E. Pearl St. Cincinnati 2, Ohio 
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SELF-CONTAINED POWER # 


FOR HYDRAULIC CIRCUITS J 


Vn use “LOGAN”, 


HYDRAULIC 


POWER UNITS 


ein your plant 
@on your products 


When hydraulic actuation is required 
on your product ...or in your own MODEL 6036 
processing plant .. . self-contained 


Logan Hydraulic Power Units will supply a Typical uses: 


continuous smooth flow of oil to provide an © Movements of machine 
infinite power range from 0.32 to 47 gallons tables 
per minute, at working pressures to 1000 p.s.i. aii , - 
Positive, uniform, controlled pressure is e Operation of indexing 
maintained by a high-pressure hydraulic pump devices. 
driven by a standard electric motor. Pump, 
relief valve and piping are completely enclosed 
for protection. All parts are accessible with- ; P 
out disturbing piping. ¢ Operation of small and 
The unit is quickly and easily installed by medium size presses. 
making two simple pipe connections. Its com e Pushing, pulling, clamp 
pact design requires a minimum ing, holding, pressing, lift 
of space and harmonizes with ing and other movement 
modern machine styling in any direction. 


D vision ; RA " : 
An-corox DE INCORPO ona. Cir and Wydeaedic 


SHIM coMP Gleabroo 


e Actuation of work 
holding fixtures. 











912 CENTER AVE FREE catalogs—Write 

eee DNs AMC Petey [em §=LOGANSPORT for literature cover- 

INDIANA ing items in the Lo- 

‘ gan line in which you 
are interested. 
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THE LATEST... 


EFFICIENT... HIGH SPEED 


MATERIAL HANDLING EQUIPMENT 


is on GENERAL Pneumatic 


TIRE - TUBE - WHEEL UNITS 


Generals do as much to speed-up... 
streamline the efficiency . . . of material 
handling equipment as “‘pneumatics” did 
for oldtime, hard wheeled motor trucking! 


TO BE SURE OF TOP HAULING EFFICIENCY... 
specify General Industrial Pneumatics on the mew material 
handling equipment you buy, AND use General’s factory- 
assembled, Tire-Tube-Wheel Units to modernize present 
equipment. (Your own mechanics can quickly change-over 
many plant trucks to Generals.) 


General Pneumatics make your equipment roll easier, 
faster over any surface—stop cargo spillage and breakage— 
end excessive floor wear—reduce labor and maintenance 
requirements to the minimum. ' 


Generals offer the only quick demountable wheel; pioneered 
the extra-capacity wide-base rim and tire; are the standard 
of the Army Air Corps for ground service. 


AVAILABLE—8”"—22” o. d.—Assembled Tire-Tube-Wheel Units— 
for every load from 180 to 1900 Ibs. per tire. 








Dept. 4 ¢ THE GENERAL TIRE & RUBBER CO., Akron, Ohio 


NAME: 


ADDRESS: 
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Please send the General Industrial Tire Bulletin to: 

















for the hard-to-do 


When the assembly of your prod- 
uct requires a special fastener or 
cold-forged product, call on our 
consultant service to help you at 
no obligation to you. We are 
equipped to manufacture cold- 
forged specialties ia a wide range 
of metals, sizes and designs, 
in large or small quantities. In 
most instances, too, you'll find 
that cold-forging your special 
part represents a s.ving. 


This Decimal Equiva- 
lents wall chart ts accu- 
rate to four places and 
signalled in three col- 
ors. ours at no cost or 
oblig.ztion. Just send us 
your name, title and 
add) C5SS- 


See our Catalog 'n Sweet's File 


for Product Designers 


JOHN HASSALL, INC. 


Specialists in Cold-torging Since 1850 


402 Oakland St., Brooklyn 22, N. Y. 


SPECIAL WAILSURIVETS SCREWS 


WS 





QUICK DELIVERY 


is positive on high priority orders when 

you specify U. S. Steel Wire Springs on 

your urgent war orders. Let us dem- 

onstrate our ability to meet your re- 

quirements both in quality of product 

and promptness of delivery on your 
next order for steel 
springs. 


Standard Round Edge Die Springs 


—< 


E U.S. STEEL 
RE SPRING CO. 


FINNEY AVE., CLEVELAND, OHIO 














emus $4398 SLIAIY STIVN TWID3S 


a SPECIAL NAILS RIVETS SCRE 








| Come You 
VIKING PUMPS 


The Viking factory, which has been de- 
voted 90% to producing pumps for the 
armed forces, is being reconverted to ci- 


vilian production just as rapidly as pos- 
sible. 


You should note a gradual but substan- 
tial increase in Viking pumps available 
for your industry by November lst. This 
picture should be considerably brighter by 
January Ist, 1946. 


Write today for Bulletin Series 3000X 

which describes and illustrates Viking 

Rotary Pumps widely used in the 

VEEP} product engineering field. It will 
be sent FREE by return mail. 


VIKING Aymp ‘omrany 








— 
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: ...in shock & vibration control ? 





‘B™ BUYING,” which comes from vibration and impact isolation thoroughly 












catalog and shelf-stock selection of engineered to your requirements. 

shock and vibration mounts, usually gives When your product designs require im- 

Z. limited performance or negative results. pact and vibration control, call in a certi- 
=| Catalogs invariably give information for fied Barry Vibration Engineer. He com- 
only single mode isolation. Ultimate per- bines expert knowledge and ability with 

formance calls for multi-mode isolation. excellent test and manufacturing facili- 

Barrymounts, engineered to your partic- ties. The Barry engineer gives the best 

ular application, eliminate “blind buying” service available in this new, highly 

by taking all vibration factors into consid- specialized field. Send for him now, with- 


eration. At no added cost you obtain out obligation. 








BARRYMOUNTS CAN MAKE PRODUCTS LIKE THESE 
LIVE LONGER, SMOOTHER, EASIER, QUIETER LIVES. 
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MECHANICS close-coupled type Roller Bearing UNI- 
VERSAL JOINTS are specially designed for operation 
within cramped quarters, and where shafts are out of align- 
ment. These joints fit into spaces that engineers formerly 


considered too short for universal joints. 








Unique features of MECHANICS Roller Bearing UNI- 
VERSAL JOINTS make them unusually easy to install 
and service. The complete cross and bearing assembly 
can be removed simply by taking out the cap screws and 
separating the end yokes slightly. No flange is required 
for drive shaft connections. Accurately and durably built 
for long, heavy service, MECHANICS Roller Bearing UNI- 
VERSAL JOINTS are inherently balanced for smooth 


operation. 


Let our engineers show you how MECHANICS close- 
coupled Roller Bearing UNIVERSAL JOINTS conserve 
space and compensate for offset shafts, in your new and 


improved models. 


MECHANICS Rodler Beaung UNIVERSAL JOINTS ARE SERVING IN * 


=e 


™/ 


MECHANICS UNIVERSAL JOINT DIVISION 






ASY OPERATION 


HIGH TORQUE 






jyROCKFORD 


OVER-CENTER 


jr CLUTCHES 











SMOOTH RUNNING * Anti-friction ROLLER CAMS 
—an exclusive feature — make 
ROCKFORD Over-Center 

INFREQUENT ADJUSTMENT CLUTCH operation extremely 
easy. A light pressure, lever 
controlled, toggle-joint arrange- 

MINIMUM INERTIA ment moves the high point of the 
cams “over center”. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains di 





B® 


g of unique applications. Furnishes capacity tables, dimensions and 
complete specifications. Every production engineer will find —_ 
help in this handy bulletin, when planning postwar preducts. [ass 


ROCKFORD CLUTCH [cvitfix."moem.ct] DIVISION fotcoraner 
209 Catherine Street, Rockford, Illinois, U. S. A. 
















BORG-WARNER CORPORATION « 2026 Harrison Ave., Rockford, III 







ANOTHER 
SPECIAL BY 
PROGRESSIVE 
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Pumping Chemicals 


is NO PROBLEM 


ReM MOYNO 























ws | Power Plant Specialty Co. uses 


nake 


ney two of these simple, durable pumps 
the on the Segeler Chemical Feeder 
SION Continuous proportioning of chemicals for treating water, 
om or for any other purpose, requires both delicate accuracy 


and positive assurance that flow will be sure and uniform. 
Pumps must stand up under chemical reaction, be thor- 
oughly reliable, and be easily restored to original efficiency 
whenever necessary. 

That’s why Power Plant Specialty Co., Chicago, selected 
R & M Moyno pumps for chemical circulation and for 
delivering the mixture to reaction or precipitation tanks. 
The Moyno has no cylinders to score, no pistons to corrode, 
no valves or other flow restrictions. All parts which fluid 
contacts may be made from materials with high resistance 
to the particular type of reaction involved. 


NO OTHER PUMP IS LIKE THE MOYNO 


The patented Moyno principle handles virtually everything from 
free-flowing liquids to non-pourable pastes, passes particles, resists 
abrasion, delivers in continuous flow at pressures as high as 1000 
psi. It is self-priming and reversible. Replacing just a few acces- 
sible parts restores original efficiency. 


| atte Bs 


Send for our new, free book, “A Turn for the Better in Positive 
Pumping Without Pulsation.” Moynos are made in types and sizes 
for every pumping purpose. 








One Moving Part 
--»- THIS ROTOR 








ROBBINS & MYERS © Ie eae ile ce. ot conon, tnd, eremmares Om 


[ DTORS - HOISTS - CRANES ~ MACHINE DRIVES -.FANS - MOYNO PUMPS - FOUNDED 1878 





Py 
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will prolong the life 
of your machine 


They are the transrnission elements of a Crocker- 
Wheeler Resilient Flexible Coupling. Made of syn- 
thetic rubber composition, they transmit the torque, 
absorb shock and vibration, yet do not transmit 
end thrust. 


If serious misalignrnent occurs after installation, 
neither the connected 
machines nor the coup- 
ling will be harmed. The 
only damage will be to 
the rubber balls, which 
can be replaced at negli- 
gible cost, in one or two 
minutes. Under normal 
service conditions the 
balls last for many years 
without renewal. The 
coupling requires no lu- 
brication, no maintenance 
of any kind. 





To assure long, trouble- 
free service for the ma- 
chines you design, specify 
Crocker-Wheeler Resili- 
ent Flexible Couplings. 
They are available for 
shaft diameters up to 8”. 

















— ee 


ee 








Write on your company 
letterhead for prices, di- 
mensions and descriptive 
information. No cost, no 
obligation. 


SPIDER 














b FLANGE 











Cw.-11 


CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 
AMPERE 0, NEW JERSEY 


BOSTON + BUFFALO + CHICAGO ~. CINCINNATI + CLEVELAND + LOS ANGELES 
DETROIT - NEW YORK - PHILADEPHIA PITTSBURGH * SAN FRANCISCO - * WASHINGTON 





FORGED BRASS 
OIL GAUGES 


> gauges 

> range of styles « 
the Gits complete line of lub: 
‘es, are dictates of actu al f 
ments. They are sale ro) ae) 
Pre) ble Wo) ¢-t1 mere and drilled to provide a 
passage. Catalog No. © ) 

y describes these and 

e type of lubricating de- 
you have 


juced from 


generous oil 
illustrates and fu 





every conceivable 
vice—write for your copy, OF if y 
a specific problem, send your eles 


tions for recommendations. 


N Complete Range of 
%, Styles and Sizes — 





Grits BROs. MFS. Go. 


1838 South Kilbourn Avenue « Chicago 23, Illinois 
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SPEED CLAMP on water valve of automatic 


Latch by hand home washer. 


SPEED CLAMP ADVANTAGES 
ZA 1. One piece—no bolts, gears, thumbscrews. 
£ * 2. Exclusive, self-locking, ratchet design. 
3. Faster and easier to install or remove. 
4. Uniform pressure provides leak-proof grip. 
Lock with pliers ‘5+ Low profile—no protruding mechanism. 
. May be used over and over again. 


Write for literature 


TINNERMAN PRODUCTS, INC. 
2041 Fulton Road, Cleveland 13, Ohio 


Speed Nia 


fASTEST THING IN FASTENINGS... 


Remove with 
screwdriver 


OVER 3000 SHAPES AND ‘ s1zes 
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Why Fel-Pro Processed 
Synthetic Sheet Materials 


are being specified for 
Hundreds of New Applications 


Exacting war uses have proved the advantages Syn- 
thetic Sheet Materials often hold over gasket materials 
originally used—superior resistance to oil, chemicals, 
extreme heat or cold and high compression — greater 
tensile strength —improved sealing properties. 


Fel-Pro has constantly been in the forefront of this 
development and offers TWO BIG ADDITIONAL AD- 
VANTAGES as your source of gasket supply: — 


Advantage Number One: Fel-Pro’s recognized KNOW- 
HOW in furnishing gaskets that combine the exact char- 
acteristics required, resulting from long team-work with 


. eA ia. 6 


echiiacceiiiieaiaiss 


1199 


ATTACH THIS TO YOUR LETTERHEAD —»> | 
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FELT PRODUCTS, 1511 CARROLL AVE., CHICAGO 7, ILL. | 
Send me, without obligation, FREE PORTFOLIO of SEALING MATE- 


manufacturers on practically every type of sealing 
problem. 


Advantage Number Two: Fel-Pro’s comprehensive pro- 
duction facilities and advanced technical methods that 
make possible ECONOMICAL PRODUCTION, while hold- 
ing to the HIGHEST QUALITY STANDARDS. 


Put the latest developments in sealing materials RIGHT 
ON YOUR DESK by sending for FEL-PRO’S FREE PORT- 
FOLIO; contains over 50 samples of Fel-Pro Gasket and 
Packing Materials with specifications and application 
suggestions. Write for it today; also details of our 
NO CHARGE CONSULTATION SERVICE. 


GRM 246 for a leading maker 


of air conditioning equipment 


HN 143 for a leading maker 


of automobiles 


GRM 25518 for a leading 


maker of ammunition cases 


GRM 255 for washing 


machines and general purposes 


246 GRM for a leading oil 


filter manufacturer 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers,- specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 1511 CARROLL AVE., CHICAGO, ILL. 


RIALS and details on your NO CHARGE CONSULTATION SERVICE. 




















HERE ARE 
MOTOR DRIVEN 


CENTRIFUGALS 


FOR MANY USES 





Examine Their Features 


1. Totally enclosed motors—grease 
sealed bearings. 


2. Hydraulically balanced im- 


pellers. 





3. Simple internal flow. 













4.No bearings exposed to liquid. 





5. Styles with motors having inte- 
gral mounting brackets. 


6, Styles with intake incorporated 
in integral flanged mounting 


FLEXIBLE SHAFT 
Simplifies Desigu — 





® Less moving parts, fewer angles (no piping) . 

in power line, less gears, no uni- Catalog on request. 

versal joints! Compact, efficient BROWN & SHARPE MFG. CO. 

STOW Flexible Shafts are the Providence 1, R. I. 

quickest, most dependable, most Style shown, No. 212, for ca- 
‘ . pacities with water up to 70 

economical way to achieve a gg ey yerr'd 





simple system of drive. GEARED — VANE — CENTRIFUGAL 


© Eliminates Simplifies Assembly — MOTOR DRIVEN 

see ® One element, rather than a BROWN & SHARPE 
dozen or more, to install! Saves | 

time, money, makes the assem- M PS 

bly foolproof and avoids ex- PU 


pensive servicing later! 





























@ Connects 
Related 
Motions! 
































































The 
3. Fle 
© Gets Around Obstacles! 
out 
' : 3 
GET YOUR COPY OF THIS Cu 
FREE BOOK TODAY B-2 
Cu 
‘The How and Why of Flex- 
ible Shafting” contains the | Cli 
| 
basic information that you, ~ 
as a designer, need to incor- 
porate this important prin- 
\ ciple in your postwar plans! Is | 
int 
STOW MFG. Co. | Yes, its true... if the time should ever come that you 
Binghamton, N. Y. needed to repair your CASH-ACME Type “B” you will 
find that EMERY Working Part is easily Renewable. car 
Just unserew the Brass Bottom Plug and with a Hexagon 
Socket wrench remove the Piston-Cylinder Assembly 
/ from the body . . . serew in the new replacement unit 
“ and you are again ready for operation . .. WITHOUT 
STOW MANUFACTURING CO EVER RE ema Pore E FROM THE LINE. 
426 State St., Binghamté., N. Y : woh gee , 
Lower maintenance costs and less worries. 
I'd like a copy of that ook you're advertising! I'll read it now 
— and keep it in my fils for ready reference. Ar Write today for your copy of our 28 
° +. page Catalog showing in detail how 
Name “ Automatic VALVES us this and other CASH-ACME products£ S 
Position THIS. name that counts can best serve you. ——————==- - A ' 
Company : | i 
Street A.W.CASH VALVE MFC. CORP | ae 
City seis Rr co State i 6662 EAST WABASH AVE... 
: DECATUR ILLINOIS 
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POSTWAR | 
AIRCRAFT 


WILL BENEFIT FROM THE 
LESSONS OF THE WAR 




















The record for dependability and effectiveness of 
Flex-O-Tube Flexible Hose Assemblies through- 
out the war years on such notable aircraft as the 
Curtiss Wright Helldiver, the Consolidated Vultee 
B-24, the Boeing B-29, the Republic P-47, the 
Curtiss C-46, the Grumman Hellcat, the Atlantic 
Clipper, etc., is convincing proof of their ability 


to handle the toughest type of service. 





Is there any better reason for designing them 
into the private and commercial planes that will 


carry our postwar air traffic? 


LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
fol ira Timea \clemm ie) sm. le) a4)! 
LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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NC ~ RESEARCH 
means what it says 
» .. at Chicago Metal Hose! 





Chicago Metal Hose Corporation’s 43 years of 
experience went into manufacturing its part 

of Jet Propulsion, Pressurized Cabins and kindred 
marvels of a modern day. 


For each of these scientific achievements began with 
research. A search by trained men months and years 
ago for better tools, better metals, better ways of 
doing things. 

This pioneering has made for scientific advance- 
ment in the manufacture of flexible metal hose. 
Today, for example, Chicago Metal Hose Corpora- 
tion can offer you outstanding advantages. Our 
engineers are specialists in the science of fabricating 
and corrugating Stainless Steel and other metals. 

Out of our long experience have come new 
techniques in metal strip forming and 
welding that are increasing efficiency on 
hundreds of industrial applications. If your 
problem involves flexible metal tubing, 
bellows or allied products . . . find out 
now how we can help you! Write today. 


” Flexible Metal Hose for Every Industrial Use a 








fr FR ii 
CHICAGO MeTAL HOSE Corporation 


wEREES MAYWOOD, ILLINOIS 





Plants: Maywood and Eigin, Wl. 


















THE PORE PRECISION SPINDLE 
for your 


DIAMOND WHEELS 


You'll get longer life as 
well as more accurate 
work out of expensive 
diamond wheels when 
you use this POPE Ver- 
tical Motorized Spindle 
with sealed lubrication, 
totally enclosed fan cooled 
motor and super-precision 
bearings. 

It is designed for the purpose 
— dynamically balanced, rig- 
idly constructed and runs 
within very close tolerances. 
Good finishes are assured. 
The POPE Diamond Wheel 
Spindle has provision for 
precise and rapid mounting 
of the wheel. It may be oper- 
ated at any angle. These 
spindles are also available 
with belt drive. Ask us to 
mail you Data Sheet No. 14 
from which we can supply 
detailed recommendations 
and estimates. 





No. 27 


POPE MACHINERY CORPORATION 


ESTABLISHED 1920 


261 RIVER STREET « HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 













FOR VALVE 
REMOTE 
CONTROL 


Chemical 
Paper 
Foods 
Petroleum 








HILLS-McCANNA diaphragm valves 


(SAUNDERS PATENT) 


with Westinghouse Flex-air and Controlair Controls 


Hene’s an efficient and practical way to control valve 
operations from any convenient point in your plant. . . 
with Hills-McCanna air-actuated valves. This unit combines 
the proved principle of the Hills-McCanna Diaphragm Valve 
with Westinghouse Flex-air and/or Controlair Controls and 
air-operated piston to give you smooth control .. . finger- 
tip service at all times. 

And since this new Hills-McCanna unit. . . like all Hills- 
McCanna valves . . . has no packing, there's no sticking of 
the stem to interfere with easy, accurate positioning. 

For ordinary open and close valve operation the Hills- 
McCanna unit is used with Flex-air Controls. Dependable 
throttling service may be had with Controlair and Flex-air 
Controls and a Hills-McCanna Diaphragm Valve and Piston 
operation. 

This improved type valve is available in sizes from 4°’ to 
12” inclusive. Send today for complete data on installation 
and operation. 


HILLS-McCANNA COMPANY 


3001 N. Western Ave., Chicago 18, Ill. 








Proportioning Pumps — Force Feed Lubricators — Chemical Valves 
Air and Water Valves — Marine Valves — Magnesium Alloy Castings 
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AILABLE NOW! 
ORTHROP GAINES 
irlight_ 


HEELS 














the only aluminu 
et 
high capacity wheels 


ARRY HEAVIER LOADS ~- Heat generated by 
working capacity of all rubber-tired wheels. Rubber stz 
on Airlight wheels, has a higher load-carrying capacity bé 

the aluminum alloy hub dissipates heat 5 times faster than ord 
~~] nary steel hubs. That’s why an Airlight 12x 3 wheel has a load 
rating of 1500 pounds. 


AVE YOU MONEY . Airlight wheels cut lubrication, maintenance, 
and replacement expense. Factory-packed Timken tapered roller bear- Mo ae msg 
ings are built into the wheels so that grease cannot escape, even in 
temperatures ranging from subzero to more than 200° EF Experience 
: has shown these wheels operate the equivalent of ten thousand miles 
| without addition of grease. 


(OISELESS AND CLEAN . Airlight wheels are ideal wherever , 
quiet or cleanliness is important. With or without load, they FF 
operate practically without sound. Their aluminum alloy con- 
struction resists corrosion. In addition, the bright machine finish 
of the wheels improves the appearance of any vehicle. In plants 
handling food or beverages, in laundries and laboratories, in 
' hospitals or other institutions —rustless, noiseless, light weight 
Airlight wheels add smooth efficiency to any hand- or power- 
drawn vehicle. 











d ‘ 
NORTHROP A GAINES, INC. Ke 
1985 EAST 16TH STREET e LOS ANGELES 21, CALIFORNIA 
Phone: PRospect 7766 
1945 
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You’ tt find these characteristics 


especially dev tn 
® Apart SPEED REDUCERS 


We Smooth, quiet operation 


Dependability for high- Positive, unfailing lubri- 
est possible efficiency. cation system 


Simplest design for up- 
. s . k . 

Oil-tight. No leakage aia cael Maciel ae 
Dust-proof. horizontal drives 





No. 527P Type 


Type “AC” Type B, Combination Type CA, Straight 
Ratios 5-4/5 to |. up to Worm and Spur for Line Spur Reducer 
100 to I. 1/50 to 2 h.p. heavy torque loads Sizes to 417 h.p. 


SPUR, WORM, AND COMBINATIONS 


Over 75 types and sizes products of long experience and 
ample modern facilities concentrated on speed reduction 
engineering. Whatever your input or output vertical, hori- 
zontal, or other requirements, put your problem up to Abart. 


CHECK THE QUALITY FEATURES | | Send for Complete Cotaog a toanys precios 
OF THE DRAKE NO. 500 SERIES 


requirements. No stocks. Send B/P or specifications for estimate. 


GEAR AND MACHINE CO. 


MANUFACTURERS OF 


Speed. Reducers e Sears 


A840 WEST IG™ ST, CHICAGE So, MIlNOHS 




















V Time tested .. Millions have been used since 
March 1940! 
Available in any quantity with any type of 
bracket. 
Sturdy Bakelite Melded insulating casting 
shields socket from outside contact. 
Center contact leail wire mechanically se- 
cured before soldering. 
Both lead wires withstand over 25 lbs. ten- 
sion. 
Rounded eyelet edges prevent cut or frayed e 2 pee 
lead wire insulation. Just "knowing how" is not enough. 





1000 volts minimu:n breakdown voltage be- 
tween contacts and to ground. | Only to a few is granted that com- 
Casting mechanically secured to bracket . . 


bination of experience, organization 
can’t turn. 


: or ; and equipment which sets them apart 
Socket mechanically secured within casting q ; a P 
-. can’t turn or be pulled out. ; as specialists. 

Center contact secured within socket . . con- 

tact won’t protrude when lamp removed. | We can rightfully claim that distinc- 


tion—we are specialists in screw 
Consider this better underwriters 


approved DRAKE dial light as- production. If eat have a special 
© sembly for your production re- screw problem, consult us. 
5 quirements. Lead wire 234 in. to 
&S Kad 1 ft. Prompt shipment in any 


S Se a wee oe ¢ [NEWIENG LAND) |SCREV 

a 4 KEENE, NEW HAMPSHIRE 

-_ y 

te SOCKET & JEWEL LIGHT ASSEMBLIES | & lage screws Ae 


© SHEET METAL SCREWS HOLDING PINS — 
DRAKE MANUFACTURING CO. MACHINE SCREW NUTS SPECIAL RIVETS - 
1713 W. HUBBARD ST. « CHICAGO, U.S.A. ___ ALL TYPES OF HEADS AND THREADS: 
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te 9, 
‘ 
V\ and editorial field cease to match, 


then in all fairness to its readers and 





advertisers the title should be changed to 
fit the field. 





ig Costs 
@ Selection 


The scope of “Metals and Alloys’’ has 


in recent years been the selection and 





processing of materials for manufactured 


hon Engineer, W 









products. Obviously the name “Metals 
and Alloys” is both inaccurate and mis- 
leading as a designation for that editorial 
field. Therefore the magazine will hence- 
forth have a new name—“Materials & 


= nscory of SIDE iin : 
isc wat J Methods’—a name that pertectly fits its 
peat was outloo ta ° ° ° 
ossibalinies # field—engineering materials and process- 
yan ‘ 


ing methods. 

Unlike the old name, “Materials & 
Methods” accurately reflects the maga- 
zine’s long-established editorial coverage 


of non-metallic materials, along with 





ENGINEERING 


KTERIAL 


Formerly 







th Si 
t St 


A REINHOLD PUBLICATION 
Also METAL INDUSTRIES CATALOG ° 
CHEMICAL ENGINEERING CATALOG 
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VY J HEN a technical magazine's title 





ETALS 
OYS 


i 


Aemacnheres {Ol 


metals, as an essential part of the mate- 
rials-selection problem. The new name 
indicates the 


also clearly magazine’s 


approximately equal attention to the 
methods and equipment for processing 
materials, on one hand, and to the selec- 


tion and use of materials, on the other. 


Materials-selection and materials-proc- 
essing problems are inseparably related 
in the metal-working industries, and en- 
gage the attention of thousands of envi 
neers, production men and metallurgists. 
The only magazine that deals exclusively 
with these common problems (and there- 
fore provides a service unduplicated by 
any other one publication) will continue 
to serve this same audience in the same 
way—but under a new and more appro- 
priate name — MATERIALS & 
METHODS. 













pRocessine 


a 


Annealing Metals 





330 West 42nd Street, New York 18, N. Y. 
~ PROGRESSIVE ARCHITECTURE-PENCIL POINTS 
Advertising Managers of AMERICAN CHZMICAL SOCIETY PUSLICATIONS 






arhon and & 
| hanic 


‘tning Stai 
"h Zing Allg 


“bpp 


Casting all 


Production and py 
Magnesium 


by A. 
a i hus 








get- 
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Ouick- As: Wink “32 


The all-important operation of shifting 
mandrel rods and troughs in and out of 
dies on this new drawbench is controlled 
by Quick-As-Wink valves. Many manu- 
facturers of drawbenches use valves made 


by C. B. Hunt & Son, Inc. 


Engineers choose Quick-As-Wink valves 
because of their long record of depend- 
able, maintenance-free service. Their U- 
shaped packers are pressure sealed against 
internal leakage. Plungers and bodies on 
ALL Hunt valves are buffed and polished | The Aetna-Standard Engineering Co., Youngs. 
stainless steel. i " town, Ohio, have announced a revolutionary rack. 


type drawbench. Quick-As-Wink solenoid valves 


’ : . ~ faa control mandrel rod action. They selected Quick. 
If the valve action you want is not shown in fa As-Wink solenoid valves in conjunction with elec. 


° ° i SS 4 tric controls fi i Sitiv sati ‘ 
the factual Quick-As-Wink catalog (copy . | aaaen at cde ne ggg and satisfactory 


upon request), write us about your require- 
ments. We have developed and buik several §= 3 UAT 2 GON. INC 
r - Vv, “ 
hundred valves since our latest catalogs were cso i © ; Need g ° 


issued. 
1850 E. PERSHING ST., SALEM, OHIO 








THE POWER OF A 
GOOD NAME PLATE 


THE HILLIARD (rer-Klunning : 3 ° . 





Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
pearance and an extra advertising 
plus to any product. ‘Manufacturers 
of heavy equipment and luxury ‘utili- 
ties alike know the multiple advan- 
tages obtained from using Robbins 
Quality Name Plates . . . metal, 
plastic or metal with enamel. 


Write for free estimates and design 
suggestions for: Decorative Panels 
and Trims . . . Name ‘plates . . - 
Data plates. 


The Robbins Company 


ATTLEBORO, MASSACHUSETTS 


Manufacturers of Emblems and Plaques 
for overeFifty Years 





To lecrn how a nome 
plate can hel your 
product, send for your 
copy of “Name Plates 
by Robbins’. 





* THE HILLIARD 


101 WEST 4TH ST ELMIRA, N.Y 








HOLO-KROME fv fred 


SOCKET SCREWS 


a 


uNgs 
+ rack 
valves 


E / .. INTERNAL 
WRENCHING 


POSITIVE 





THE BE T TER FASTENING METHOD Industry is taking advantage of its war time 


experience in the use of Holo-Krome Socket 
Screw products, by incorporating them in the 
design and the redesign of its peace-time 
products . . . New applications for Holo- 
Krome FIBRO FORGED SCREWS — the 
Completely Cold Forged Screws — are in- 
creasing daily . . . Unfailing performance is 
the Holo-Krome guarantee . . . Save weight, 
space and assembly time, specify “Holo- 
Krome". The Holo-Krome Distributor is 
ready to serve you. 


" HOLO-KROME. 
SCREW CORPORATION 


| Main Offices & Plant PUR 


HARTFORD. 10, ‘CONN, USA. 
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EXPERIENCE 


THE ‘“KEYSTONE’’ OF PECK SERVICE 


Our having “hit the ball’ times without number 
over the years, adds up to one thing: experience. 
With this experience has gone the keen pleasure 
of developing and sticking to high quality stand- 
ards. The results have been invitations to help 
win two world wars, plus the privilege, in between, 
of having a part in the success of thousands of 
peace-time products. 

Although the war is over, we, like numerous others, 
are extremely busy - but not too busy to help out 
old friends and get acquainted with new ones, as 
far as may be possible. Therefore, if you need wire 
springs or screw machine products, contact us. 
Often there is a rift in the cloud, and if your order 
is in, it can go right into production. 


Peele SPRINGS & SCREW MACHINE PRODUCTS 








A One-Piece ® MADE TO ORDER 


LOCK NUT 
a 3e(K-Ys 

















Pat'd & Pats. Pend. 


That 
“Holds Tight" 


Yes ... it's a two-in-one nut be- 
cause, all the threads, including 
the locking threads, help to 
carry the load. Pat’d & Pats. Pend 
eo 











Unusually accurate metal parts including 


Bg operations such as heading, rotary swaging, roll 
t is of one-piece construction e¢ i i i i iti 

of the conventional nut materals e | Boy bl gs Mae re See 
locking threads—takes its share of the load e Its con- turning, grinding, forming, etc. 
structon is especially advantageous for maximum strength 
and dependability of low and thin nuts e It accom STI: and double tenon studs turned on 
modates itseif to a very wide range of thread tolerances @ 
It can be used over and over agan without losing its ability 
to lock ° It is not affected by temperatures Lkely to be met 
within the field of Mechanical Engineering © Being a “stop” 
nut, it stays locked in any postion on a threaded member. Uniform heat treatment assured with the very 
Sizes from +6 to 1'' in diameter. i 
Write for Bulletin 582. . ae COE 
The Famous ‘'Unbrako"' Socket Screw 
Products are also made by us. 


STANDARD PRESSED STEEL CO. SPECIALTY DEP'S. 
JENKINSTOWN, PENNSYLVANIA, BOX 545 orn e Conn., USA. 


Boston * Chicago * Detroit * Indianapolis * St. Louis * San Francisco 


specially designed machines, held to close diameter 
tolerances, with no cut-off burrs. 
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SHEET METAL 
FASTENING 


CHERRY BLIND RIVETS 


Hollow Cherry Rivets make good G-35 Cherry Rivet gun operates 


i imply b i handles to- 
low-stress fasteners for this type of ing, ore shown in this ‘cross section simply . — ~! : 
application. Note that rivet goes of a typical sheet metal installation gether. Pulling hea | is designed for 

through only one side of tube. ‘ easy access to difficult areas. 


Tubing to cast elbows, metal to tub- 


G-15RB pneumatic Cherry Rivet gun is 

actuated by depressing trigger. Gun can 

be used at any angle. Operates on 
average shop air pressure. 


There is a simple, quick way to do even the 
most difficult sheet metal fastening—use Reguicr Hollow Pull through 
Cherry Blind Rivets. 

Installation of Cherry Rivets is a one-man siciaeia 
process. There is no bucking. Access is neces- sheet metals. They hold securely on curved as 
sary to only one side of any assembly. Installa- well as flat surfaces. 
tion steps are few and simple. 

These easy-to-install rivets are upset with a 
controlled pulling action by small, lightweight 
Cherry Rivet pneumatic or hand guns. 

Cherry Rivets work successfully in difficult 
pliable or brittle materials, as well as in all 


Hard-to-control production variables are 
met by generous material thickness and hole 
size tolerances, unusual shank expansion, 
high clinching force. 

Cherry Rivets are made in several types, 
head styles, diameters, grip lengths and 

_ alloys. Their installed cost is not high. 


_ —e 


RY RIVETS. THEIR MANUFACTURE & APPL ATION ARE COVERED BY U.S 


wae 


PATENTS ISSUED & PENDING 





For additional information, ask your 


nearest jobber for illustrated Manual ee | oii s . : | 2 Y j ™ 
D-45, or write Dept. A-106, Cherry : : a L = [ | } f ) 
Rivet Company, 231 Winston Street, a8 id. 


Los Angeles 13, California arty 
LOS ANGELES 13, CALIFORNIA 
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NEED A SPECIAL 
REPACKING JOB 
IN A RUSH... 
peel 
RODPAK 












Not to stick our neck out (we 
wouldn’t want all our orders “Rush’’) but... 
if you really are in a jam, we can, and will, 
make up packing to your specification at once 
and rush it to you. Example: We have, in 
emergency, prepared special packings for a 
troop transport, on twenty-four hour notice; 
by night-shift for manufacture, and airplane 
for delivery, we got the ship repacked. It 
sailed with its cargo of troops and supplies, 
on schedule. 

RODPAK, you know, is the patented, guar- 
anteed non-friction, floating seal, long-lasting, 
moderate cost, highly efficient metallic packing. 
It’s sensationally superior in operation and in 
durability. RODPAK metallic packing is made 
to order to your specifications. Delivered how 
and when you want it, RODPAK is easily and 
speedily installed. It’s swift to fit, slow to wear. 


SO.....“PACK UP YOUR TROUBLES” 


dp 4“ RODPAK 


METALLIC PACKING 
for rods, shafts, inside & 
outside packed plungers 


RODPAK MANUFACTURING CO. 


1315 Natoma Street * San Francisco 3, California 





REPRESENTATIVES 





















MACHINERY SUPPLIES COMPANY, 50! Madison Avenue, New York 22, N.Y. 
RALPH E. MANNS CO., 1024 E. Anaheim Blvd., P.O. Box 277, Wilmington, Calif 
W. H. ROBER, 1016 Ist Avenue, South, Seattle 4, Washington 
STRIEBY & BARTON, Ltd., 912'2 E£. Third Street, Los Angeles 13, California 


| | 








_ 
RB 
<=/ 











JUST THE 
RIGHT AMOUNT 


OF OIL 
AUTOMATICALLY : 
WITH — 


TRICO OILERS 


As long as there is oil in the plastic reservoir the bearing will 
receive the right amount of oil automatically. There is no 
guesswork—no human failure—no down-time or production 
loss—no fire or accident hazards. 


Make TRICO 
OILERS a part of your 
machine before _ it 
leaves your plant. 
Your customers will 
appreciate the added 
safeguard to their 
costly investment and 
such features as. . . 


























@ Greater efficiency 
@ Increased output 
@ Lower maintenance 
@ Longer bearing life : 
@ Streamlined appearance a as 





There's a type and style available for every 


application. 
WRITE FOR This motor is modernized with TRICO 
CATALOG ““Opto-Matic"’ Constant-Level Oilers. 





Visible oil supply—no guesswork. 


TRICO FUSE MFG. CO. Milwaukee, Wis. 





















° 
SMALL — PRECISION-Buiy 
® ee Speci T 
Oty TUTHILL 


MODEL C 
SAVES MONEY IN 
GENERAL PURPOSE 

SERVICE 





Recognized for low first cost, negligible 
maintenance and long economical service, 
Tuthill Model C is a dependable general 
purpose pump. It is simple in design, com- 
pact and built for rugged service on non- 
corrosive liquids. Operates efficiently in 
either direction of rotation. Capacities from 
1 to 200 g.p.m. at pressures up to 100 p.s.i. 
Direct drive, belt drive, V-belt units and 
stripped models available. Write for Model 


C bulletin. 


TUTHILL PUMP COMPANY 





939 East 95th Street @ Chicago 19, Illinois 
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NEW Electrical Time Snitch 


DEVELOPED PARTICULARLY FOR ONE 
T MANUFACTURER'S NEW EQUIPMENT 


Has Time Control been util- 
_| ized to its best advantage 


on YOUR new products? 


(has 


Our Engineering Department will be pieas- 





ed to talk with you about your applications. 





Simply write and arrange an appointment. 














MARICTIME 


U.S. PAT. OFF. 

oz. 2 M.H.RHODES. INC 

-— + , ° 

‘ MANUFACTURERS m P - HARTFORD 6, CONN. 
ewicea 


D 
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Aimost any good piece of equipment 
can be made better by giving it mobility. 
Let our engineers work with you to de- 
velop plans for the use of EWC Wheels, 
Axles, Springs, and Tongues in your 
production. Write today for details. 


Electric Wheel Co., Dept.PE Quincy, Ill. 





peer ae 
MOTORS 





GEAR 
MOTORS 


As a result of 30 years’ specialization in the design and manu- 
facture of special motors and gear motors of from 1/3000 to 
1/3 h.p., SpeedWay has developed not only a vast store of 
“know how," but innumerable standardized units which can 
be assembled and wound in varying combinations to give 
shaded pole, shunt wound or series wound motors, engineered 
to exactly meet specified requirements of output, torque, space 
speed and even cost. 


With these standardized parts and units, augmented by over 
3000 different gear combination, SpeedWay can often supply 
highly special motors and gear motors at standard motor prices. 


Send for the SpeedWay Motor Catalog. 


Sample Motors of types now in 
production delivered promptly 


SPEEDWAY MFG. CO. 


1846 South Laramie Avenue Cicero 50, Iilinois 
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RATIOS 


0.41) 1C)-10)) | Se £8 
WORM. . . . 3%:1 to 60:1 
GYRO . . 16:1 to 30,000:1 
ie———_—— sho s 
VERTICAL HELICAL . 2:1 to 80:1 
SPIRAL BEVEL . . 1:1 to 5:1 
PLANETARY . . 4:1 to 400:1 
Ol WELL UNITS. . . . 92:1 
Servee GIANT 2. lw Cl. 88:1 


Brad Foote diversified and exten- 
sive equipment permit the manu- 
facture of all types of special 
precision cut gears. 


Bevels, Straight, Spiral or Mitre, 
Spur, Herringbone, Helical are 
made at Brad Foote in any 
practical size from any practical 
material. 


Gears are under constant inspec- 
tion and close control and 
prompt deliveries may be made 
Ps . in any proportion. 
et oi a3 sani . 
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Write for our prices on spun 
special machine parts— & 
we have the facilities for a 
turning out large or small 


Parts in any quantity. 


; IR ILALALLAA 
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ns 


FS. 2 1309 South Cicero Avenue 


» Ei 
BRAD FOOTE\ GEAR WORKS on 
Lilinois Cicero 50, Illinois 
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LS-1 and LS-2 
JC-2 holds bar stock up to 24” and with : 
step chucks handles shallow circular shapes 
to 5”. Used wet or dry. Coolant issuing 
through the collect lubricates, cools, washes 
away chips. The smaller models hold stock 
for heavy machinery operations, yet with a |}. 
suitable pressure reducer, they will gently LS-3 and LS-4 
handle the most delicate precision parts as 
FLEXIBLE low as 1/16” diameter. Work automat- 
ically ejected. Foot pedal frees operator’s 
New L-R Type “C” with extended hands. These high production precision fix- 
stool collar for all-over smoothness, COUPLINGS tures will help you produce more second 
protection, and minimum resistance. ° ° 
Easy accessibility. Duties 2 to 2500 operation work quicker, cheaper, better. 


.p. Pat. & Pats. Pend. 

a oo Write for complete MEAD AIR 
POWER CATALOG of pneuma- Pygmy Collet 
tic work-holding equipment 




















Make sure of maximum power-flow with the 
dependability of L-R simple princple and M E A D S P E C I A LT i E $ C 0 M P A N Y 


, : a 4114 North Knox Avenue, Dept. PE-115, Chicago 41,  Iilinols 
rugged construction. Free-Floating resilient 





load cushions suspended between metal jaws METAL R A 
—free to adjust instantly to every emergency ” Vy by 
of misalignment, shock, vibration, pulsating WL y 


load, reversing load, drag, endwise, displace- 


° ° ‘ . i d th 
ment, backlash, longitudinal oscillation, etc. faadideane, 


Power shovel 


; 


The correct cushion material for every serv- Tota series 


ice. CUSHIONS ALWAYS IN SIGHT FOR ae 


trial machines & 


INSPECTION. NO SHUT-DOWNS FOR oe 
CHANGING. Non-Lubricated. Extremely ptr 
quiet. 


...means better gears at 


Send for Complete L-R Catalog J > FAIRFIELD 


Metallurgical development goes hand-in-hand with engi- 
and free Selector Charts , neering progress at FAIRFIELD. Complete and close con- 
; trol of materials during machining operations and heat treat- 
. ’ . ment operations is largely responsible for better FAIRFIELD 
New simplified Charts enable you gears like those used in the power shovel shown above. It’s 
quickly to find couplings exactly a control that begins at the steel mill, extends to forging 
< ¢ practice, and culminatesinthe sampling inspection of every 
suited to your needs, without lot of steel that enters the plant! 
tedious figuring. Catalog illus- FAIRFIELD gears, differentials, splined shafts, worms, 
: - x : gear sets, cluster sets, and special gears made to blue prints, 
trates with engineering diagrams are produced on an assembly line basis. Next time you 


and data, couplings for every duty pling «ge joa need gears, write to FAIRFIELD. They’ll have an answer 


: . tionall h to your problem. 
1/6 to 2500 h.p. Special couplings Guties. Botts direetiy FAIRFIELD MFG., 313 Earl Avenue 


engineered to your requirements. {ye su cutee or j , Lafayette, Indiana 


Wire or write. ete, "Pend. st 


LOVEJOY FLEXIBLE COUPLING CO. 
5019 W. LAKE ST. CHICAGO 44, ILL. 
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SOCKET 
SCREWS 


y 


UNBRAKO 















You can count on better, more compact designs when you 
specify “Unbrako” screws. The internal wrenching feature 
saves SPACE for you, since the wrench fits within the socket 
rather than around the head. And the great tensile strength 
of the “Unbrako” Socket Screws permits the use of smaller, 
and frequently fewer screws ... thus saving WEIGHT. 


The Knurled Point of the “Unbrako” Socket Set Screw (above) 
makes it an absolutely dependable Self-Locker. Knurling of 
the point holds it secure by digging-in firmly whenever vibra- 
tion tries to shake it loose. Even so, it can easily be backed- 
Pat. & Pats. Pending out with a wrench and used over and over. 


The Knurled Head of the “Unbrako” Socket Head Screw 
(center) speeds production by preventing finger-slip and lost 
motion. Even oily fingers get a grip on it—turn it farther 
and faster before a wrench is needed. 


Where the “Unbrako” Knurled Point Socket Set Screw cannot 
be used, our Knurled Thread “Unbrako” (bottom) will be found 
a dependable and satisfactory Self-Locker, regardless of the 
style of point. The knurls positively prevent the screw from 
unwinding. 





All screws available in sizes from 
No. 0 to 112" diameter—full 
range of lengths. Send for our 
informative “Unbrako" Catalog. 





i y e d Knurling of Socket 
‘ =S<& yaar ie : Screws originated with 
“Unbrako” years ago. 
























Weecaecet™ kg 
“ OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 545 


Es ————_—— BRANCHES-—--— 
Pat’d Boston * Chicago °* Detroit * Indianapolis -* St.Louis °* Sen Francisco 
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EASTERN HEAT 
DISSIPATING UNIT 


The Eastern Heat Dissipating Unit is used in connection 
with television, radar, short wave radio communica- 
tions, high pressure mercury lamps, X-Ray tubes, in- 
duction heating units, and many other applications. It 
was developed for military requirements in conjunction 
with radar and electronic tube cooling problems. Units 
were designed in various sizes and capacities, some 
with the close heat control range of 2 degrees C. Used 
successfully for ground, water and airborne service, 
they combine rugged construction, compactness and 
light weight. 


The model illustrated will dissipate up to 1200 watts 
with a constant controlled temperature, irrespective of 
surrounding temperatures, within 2 degrees C. It is 
complete with Thermostat control, Thermostatic valves 
and flow switch. Eastern has built airborne units of 
much smaller sizes and industrial units of much larger 
sizes and capacities. The specifications for the unit 
shown are: SIZE: 16” x 7'2" x 7'2"; METALS: Steel, 
Bronze, or Aluminum. Other models can be designed to 
dissipate up to 5000 watts. 





A. Thermo flow-requlator 

B. Reservoir 

C. Flow Switch H. Radiator 
D. Thermostat I. Filter 

E. Auxiliary Heater ]. Pump 


Eastern’s experience in solving heat control problems, 
especially where compactness and light weight are 
necessary, makes them the logical people with whom 
to discuss heat control applications. If you are design- 
ing or planning to build equipment that calls for heat 
dissipation or the close control of operating tempera- 
tures, Eastern will design and build the entire unit for 
you to meet your specific requirements. 

An inquiry about your heat dissipating needs will not 
obligate you in the slightest. 

A large part of Eastern’s business is the designing and 
building of special pumps, in quantities ranging from 
25 to several thousand for the aviation, electronic, 
chemical, machine and other special fields. Eastern 
builds over 600 models, both centrifugal and positive 


pressure, ranging in size from 1/100 H.P. to % HP. 
as standard units, 


165 FOX STREET NEW HAVEN 6, CONN. 


: 
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FLEXO JOINTS 


—are used wherever a flexible or swing pipe 
joint is required for conveying steam, com- 
pressed air, water, oil and other fluids under 
high or low pressure. 





Any desired pipe line flexibility can be 
obtained! by using a combination of the 
4 styles of FLEXO JOINTS— illustrated 
at left. They will swivel through 360° 
yet there is no restriction of the flow 
of fluid through the fitting. There is a 
full pipe area in all positions. Made of 
bronze for hard usage and lots of it— 
the life of FLEXO JOINTS is indefinite 
and they are as simple as they are 
efficient; no springs or small parts to 
lose or ground surfaces to wear. All 
moving parts are entirely enclosed and 
fully protected from dirt and grit. 
FLEXO JOINTS are easily installed, 
maintain the alignment of piping and 
with outlast the pipe to which attached. 
Ample stocks of all sizes and styles are 
always maintained and you can depend 
on us when you want FLEXO JOINTS 
quickly. 











Write for details on their use in your 
service. 


FLEXO SUPPLY COMPANY, Inc. 
4231 Olive Str. St. Louis (8) Mo. 


In Canada: 
S. A. ARMSTRONG Ltd. 
115 Dupont Str. Toronto (5) Ont. 


























Here Shown Disassembled 


STROM BALLS 
Sewe the permed "Forces 


Here, in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehicles, 
from Jeeps to 14-ton Armored Cars, the efficient fighting 
equipment that they are. This is only one spot in our great 
war production effort where the high degree of perfection 
of Strom Balls serves industry, enabling it to provide the 
finest bearing equipment towards its great contribution to 


total victory. Strom Steel Ball Company, 1850 South 54th 
Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Strot]] BALLS © Serve industry 
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Large quantities of American Quality Cold Rolled Strip and Galvanized 
Wire were used to armor the secret ‘Pipe-Line-Under-the-Ocean” 
that powered the victory in Europe. 


RITAIN’S gasoline pipeline network laid under the 
English Channel to fuel the push to Berlin was one of 
the best kept secrets of the war. It ranks as among the most 
amazing engineering feats ever accomplished. 


This project, originally suggested by Admiral Lord Louis 
Mountbatten, was first declared impossible. But—shortly 
after D-Day special cable-laying ships steamed slowly across 
the Channel and in 10 hours had unreeled the first of four lines 
that run 66 miles from the Isle of Wight to the tip of Nor- 
mandy at Cherbourg. Together with sixteen lines later laid 
under the Straits of Dover to Boulonge they were delivering 
to the fighting forces a million gallons of gasoline per day. 
Tied into land lines they permitted a flow of fighting fuel 
from Liverpool to the Rhine. 


140 miles of this cable pipe—built like a submarine electric 
power cable but without core or insulation—were manu- 
factured by four firms in America. Turned out in 26,000 ft. 
lengths, the pipe is 3 in. in diameter, is capable of withstand- 
ing a pressure of 1200 p.s.i. 


American Steel & Wire Company was called on to partici- 
pate because of our ability to furnish, promptly and in quan- 
tity, armoring tape of fully annealed bright Cold Rolled Strip 


and Extra Galvanized Armor Wire to the high physicals and 
close tolerances demanded. 







AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 













Photographs show cable 
in the hold of the 
Liberty ship ‘‘Latimer” 
—one continuous length 
for the entire channel 
crossing. The picture of 
the pipe passing round the 
cable drum illustrates its 
flexibility. 








Propy 
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HERE’S THE ‘PIPE’ 
THAT MADE IT POSSIBLE © 


Over an extruded lead core, 3.07” I.D., with walls .185” thick, coated with 
asphalt were wound two asphalt paper tapes and a vinylite resin tape. Over 
this were wound four armoring tapes of U-S:S American Quality Cold 
Rolled Strip 2” wide and .024” thick having a tensile strength of 56,000 
p.s.i. min. and yield point of 45,000 p.s.i. min. Next came an asphalt 
sheathing and a roving of jute fibres to cushion an armor of 57 strands of 
U-S-S American Galvanized Armor Wire .192” diam., which were wound 
on as in a submarine cable forming operation and set in asphalt during 
winding. A final outer padding of jute and asphalt, coated with whiting to 
provide a non-sticky and heat reflecting surface completed the job. 


This pipe, designed to withstand internal pressures up to 2500 p.s.i., was 
tested at pressures up to 3600 p.s.i. with no evidence of leakage or distortion. 












When visual inspection is 


..-. THE TOUGH TRANSPARENT PLASTIC THAT 





This battery filler of PLExiGLas, used to conduct 50-60% sulfuric 


inspection at all times. After more than two years in service, it shows no 


aciG at temperatures ranging from 90-100° F., permits easy visual signs of deterioration...and its crystal clarity is virtually unimpaired 





PLEXIGLAS is completely com- 
patible with human tissue, as 


ice : rom amply demonstrated in this 
Oil line sights utilize to good advantage the excel- contact lens, safely worn over 


lent transparency of PLEXIGLAS, combined with a delicate eye tissue. PLEXIGLAS 
high degree of resistance to the effects of lubri- is odorless and tasteless. 
cating and fuel oils. 











Because of its crystal clarity and chemical resi 
tance, PLEXIGLAS is the logical choice for thes 
valve parts, designed to supply accuratel) 
measured quantities of water-treating chemical. 


OH Mm & WAAS 


_ Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides . . . Fungicides 
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vital—Plexiglas 


RESISTS OILS, GREASE AND MANY CHEMICALS 





ANY industrial operations involving the use of chemicals, oils or grease call for continual 
M _ checking, and are greatly facilitated if constant visual inspection can be maintained. 
PLEXIGLAS is particularly well adapted for applications of this type. A sturdy material of 
exceptionally high impact strength, it offers excellent resistance to oils, grease and many 
chemicals...and its inherent crystal clarity remains unimpaired by prolonged contact with them. 


organic 


Resistance to acids and alkalis is 3 Withstands certain 
° chemicals 


exceptionally high 


So great is the chemical stabil- 
ity of PLexictas that it will with- 
stand constant contact with 
hydrofluoric acid up to 10%, and 
intermittent contact up to 25%. 
Solutions of non-oxidizing acids 
and all alkalis may be safely 
used in any strength. PLEXxIcLAs 
is completely unaffected by 
photographic solutions, soap 
and food-stuffs, including milk 
and fruit juices. 


Like most plastics, PLEXIGLAS is 
attacked by organic solvents, 
lacquer thinners, dry cleaning 
fluids and other compounds 
generally classified as lower 
esters, aromatic hydrocarbons, 
phenols, aryl halides, aliphatic 
acids and alkyl polyhalides. 
It is, however, not affected 
by paraffinic and olefinic hydro- 
carbons, amines, alkyl mono- 
halides, higher esters and 
solutions of ethyl alcohol in 
concentrations under 20%, 











Not affected by lubricating and 
fuel oils - LOOKING AHEAD} 
To industrial designers, the un- . THROUGH 


aired usual combination of resistance 


to attack by grease and oils, iy f, y | ° 

plus exceptional transparency . i Os ~ 
offers many practical and inter- A : cx 12 cls 
esting possibilities. For sight Y ae ; 

feeds, pump parts and many 
other applications where visual 


inspection is important, PLEx- ‘ : : 
San tag | ae of acrylic plastics. During the war PLExIGLAs was 
GLAS is the ideal construction : 


sia used on every type of Army and Navy plane— 
convincing proof of the qualities that made it 


“aviation’s standard transparent plastic.” 
Only Rohm & Haas makes I ' : 
nvestigate the ways in which PLExicLAs can 


P | G give your product new sales advantages. Write or 
: arest office — Philadelphia, Detroit, Los 
i j | : X y L A ~ call our nearest office —P phia, ; 
Angeles, Chicago, Cleveland, New York. Canadian 
CRYSTAL-CLEAR ACRYLIC SHEETS distributor: Hobbs Glass Ltd., Montreal. 
2 ale AND MOLDING POWDERS 


yr these 
ir itely 


Rohm & Haas is the pioneer and principal producer 











PLEXICLAs is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 
emicals. 


Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires: Argentina, and agents in principal South American cities, 


CC 6) M Pp N , 7 WASHINGTON SQUARE 
° PHILADELPHIA 5, PA. 


Enzymes .. . Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 
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PLASTIC 


SOFT RUBBER 


HARD RUBBER 


The importance of selecting the right material. . 


Selecting the right material is the first serious 
problem to be overcome after preliminary 
drawings of a part or product have been 
made. It involves careful research on all of 
the materials available and a painstaking 
matching of their properties with the re- 
guirements of the job. Mechanical, electrical, 
optical, thermal, fabricating and molding 
properties; stability and the effect of chem- 
icals, and those general characteristics such 


kes a) “eR 
* Z it . ‘ we” 
rs & “ ~ 
: 


az, 





. and molder 


as moisture absorption, solvent action, aging 
and weathering, taste and odor have to be 
explored for their’ effect on the part or 
product from design to actual performance. 


The problem of selection is not an easy one 
in these days of rapid and glamorous ad- 
vance... particularly in plastics. New com- 
pounds are constantly emerging. The prop- 
erties of plastics such as Cellulose Acetates, 
Acrylics, Phenolics, Polystyrene, and Vinyls, 
for instance, differ a great deal. Research 
on rubber is continuing and new synthetic 
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formulas are being developed. When natural rubber is 
available in quantity again, we will have a still greater 
range of compounds. 
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From appearance to performance, the proper material de- 
pends on the job your part or product has to do. A plastic, 
hard or soft rubber, a metal, or a combination of two or 
three of them may be best. 


Complete Service 


Here at the Vulcanized Rubber and Plastics Company, 
we have the chemical and physical research and testing 
laboratories and staff to help you find that right material. 
And we have a wealth of experience in fabricating molded 
forms. Starting over sixty years ago with hard rubber, 
one of the first plastics, we have constantly sought to 
convert any new development in plastics to the mutual 
benefit of our customers and ourselves. 


Our engineering staff will be glad to help you 


Just tell us where your part or product goes to work or 
give us the drawing and specifications. If we should find 
that the part or product doesn’t belong, economically or 
physically, in any one of the wide range of plastics, hard 
rubber, soft rubber, or molding methods that we are set 
up to handle, we will frankly say so and recommend what 




















n “ ; J ; 
“wi we think is best. If you would like to have an engineer call 
ow to discuss your application, please write Dept. B. 
ice, 
yne 
ad- 
m- 
op- Vulcanized Rubber and Plastics Company 
_ . formerly The Vulcanized Rubber Company Plastics? Fine. But are you sure 
yls, Hard or Soft Rubber 
‘ ; an *t do it 
rch Manufacturers of Rubber and Molders of Plastics yeien o it better? ; 
tic Just as it made sense for us, with 
259 Fifth Avenue, New York 16, New York Works: Morrisville, Penna, our molding experience, to go into 
the new plastics, it also made sense 
to continue our research and fabri- 











cating on the older plastics . . . 
hard and soft rubber. In many ap- 
plications rubber works far better 
than any of the new plastics. For 
instance, in water meter applica- 
tions, none of the new plastics have 
the over-all properties of hard rub- 
ber, particularly the dimensional 
stability and high resistance to 
moisture and solvents, that would 
enable them to be used as uni- 
versally. The same reasons hold true 
for its choice in many applications 
in the electrical field where it with- 
stands submersion and exposure to 
gases much better than newer plastic 
materials, 
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HE sound power telephone, an instru- 

ment requiring neither batteries nor out- 
side current for its operation, is one of the 
best of this war’s brain children. Material- 
wise, however, it is something of a prob- 
lem child. 


Action with planes and ships exposes it con- 
stantly to the evils of the elements . . . espe- 
cially corrosion. One of the largest manu- 
facturers of sound power telephones—RCA 
Victor Division of the Radio Corporation of 


| 


America—uses Rive - Bronze for 
electrical contacts and springs, retaining spring 
for magnet and coil, switch blades and cable 
guard. Resistance to corrosion, electrical con- 
ductance, and ease of fabrication are good 
reasons why. 


Let us tell you more about Riverside Phosphor 
Bronze, and Nickel Silver and Beryllium Copper, 
Riverside’s 3 principal alloys. Catalogs on 
each or all are yours for the asking. 


INSIDE RIVERSIDE — Recently we put to work in our mill the latest word in continuous strip 
strand-annealing furnaces. From it you can expect more uniformity of anneal, better surface con- 
dition and closer gauge tolerances. This is news. But it’s no news that Riverside is always 
looking for technical improvements. Anything which promises improvement in quality or 
in casting, rolling, drawing, annealing or pickling methods wil get an audition at Riverside. 


< RIVERSIDE = 
= ‘ 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS — Copper-tin alloys 
to which phosphorus is added. Made in variety of wrought 
and malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. , 
PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 


Typical Uses: Lock Washers 





RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 
PROPERTIES— Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its spec fic resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
sion. Easy to machine in any manner, weldable by ail 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 
embossed or spun. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks and ingots. 





Typical Use: Fish 





RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 
combination of properties — Unusually high strength. Ex- 
cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, << 
wire, rods, bars and blanks, usually, semi-hard, cold worked agg 

; ‘ Typical Use: " 
for fabrication and heat treatment. Con 


Instrument 
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Resistance welders, are built by The Federal 
Machine and Welder Company, to cut produc- 
tion time and costs on almost any kind of product 
you can think of .. . and there never was atime 
when savings in time and cost were as important 
as today. For instance . 


AUTO DOORS are something we are 
all dreaming of having in a hurry (with chassis 
and engine attached, of course). The automotive 
industry employs more resistance welding to cut 
costs and speed production than perhaps any 
other single industry; all the way from small 
spot welders (by thousands) to special Federal 
machines like the door assembly welder 
pictured below. 

REFRIGERATOR PARTS re mass 
production items on which Federal Resistance 
Welders for years have done a big job saving 
both time and cost. This includes production of 


grilles, boxes, liners and such tricky items as the 


STOVES 


refrigerator cooling fin assembly, completed in 
ten seconds by the Federal Radial Projection 
Welder pictured on the next page. 


. back in production on a large 
scale to meet vast pent-up demands, are more 


swiftly made in modern plants by the use of 


numerous welded sub assemblies. A _ typical 
example is the gas-stove oven liner, welded in 
a fast, low cost operation on the Federal Multiple 
Spot Welder shown at right. 


AND WHAT HAVE YOU .. 

from pin-point-welded radio parts to complete 
steel sides for freight cars; from pots and pans 
to heavy assemblies involving flash welds of 
eighteen square inches cross-section at one 
whack .. . anything in which metal parts must 
be permanently, cheaply and rapidly joined. 
Federal designs and builds machines for any and 
all resistance welding applications . . . wants to 
show how they can speed your kind of production. 


FEDERAL “WALKING” MUL 

TIPLE GUN WELDER 

welds all fixture brackets to a 

complete auto door in one pass 
. a matter of seconds. Full 

automatic. 
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odd shaped stampings of all 
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re completing this eight-inch-diam- 
4 eter cooling fin assembly, 48 
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NAME OF AUTHORITY IN RESISTANCE WELDING 


She Fe aera l 


MACHINE AND WELDER CO. 






32 DANA ST., WARREN, O. 
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VERSATILE MODERN 


PRODUCTION TOOLS 





ALUMINUM WELDING SIMPLIFIED 


Important developments in equipment 
for automatically resistance welding alumi- 
num, accelerated by critical war demands, 
are now being applied to the speeding of 
production in every branch of industry, from 
the making of household utensils and appli- 
ances to auto bodies parts, and accessories. 


Difficulties encountered in welding alum- 
inum alloys were due to the narrow “‘margin 


|of safety’ in their thermal response. The 


extreme accuracy of timing heat and pres- 
sure required were difficult to attain until 


| perfection of the “stored energy” principle 


combined with full electronic controls. 


The Federal Machine and Welder Com- 
pany, perfected the first successful welders 
uilt specifically for aluminum. In collabor- 
ation with manufacturers of electronic 
controls, this company developed the Federal 
Unipulse System, in which a capacitor bank is 
charged (during comparatively long periods 
between welds) to a precise voltage level, 
then discharged directly into the welder 
as a single, uni-directional current pulse 
for production of the welds. 


Among the important advantages of 


| current Federal Aluminum Welders are... 


increased welding speed, higher quality 
welds, increased volume of production per 
of electrodes and lower KVA 
demands on the power line. Remarkable 
uniformity and high mechanical strength 
make it possible to design parts where stress 
may be involved with a full measure of 
exactness not possible with old methods, 





“TEAMING” METALS BY WELDING 


More and more combinations of metals 
| of different characteristics are being teamed 
|into single “‘product-units” for reasons of 
economy or greater workability, because of 
the ease with which such metals can be 
| permanently united by resistance welding. 
Stainless steel is saved in the making of 
knives and tools by flash welding to mild 
steel shanks ... heavy axe heads are made 
with most of their weight in low-cost steel, 
to which high grade hardenable cutting 
edges are welded . . . innumerable com- 
binations are possible in radio and instru- 
ment manufacture, where perhaps a high 
conductivity must be combined with good 
spring qualities, not found in any one metal 

. Stainless steel can be used for heads of 
large diesel engine valves and still have 
stems of steel best suited to stem wear. The 
Federal Machine and Welder Company de- 
signs and builds welders for all of these 
types of production . . . offers its engineering 
facilities to anyone with similar problems. 





|10 TO 20 SPOTS PER SECOND 


For fabricators of metal who have pro- 
duction involving ten to several hundred 
fastenings on one plane a special type of 
automatic spot welder is available in which 
| automatically operated electrodes are set up 
in multiples, much like a gang drill. Power 
demand is comparatively low, as electrodes 
weld one at a time in rapid sequence. For 
high production, machines may be had with 
electrodes in any desired pattern. 


Called Ultra Speed Spot Welders, these 
machines are made by The Federal Machine 
and Welder Company. Descriptive litera- 
ture available on request. “‘Bulletin 515”. 
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produces better tubing... 


at speeds up to 200 feet per minute 


or full advantage of the flexibility 

of oxyacetylene welding, today’s manu- 
facturers have made the production of 
tubing a continuous, uninterrupted, high- 
speed process. 

Made from flat strip, formed and high- 
speed welded with improved methods at 
speeds up to 200 feet per minute, this tub- 
ing is perfectly straight, with absolute 
uniform wall thicknesses . . . two character- 
istics that make it ideal for parts subject to 
torque stress at high speeds and under 
heavy loads. 

This is only one example of the broad 
product design and construction possibil- 
ities made feasible by welding. An almost 


unlimited variety of products can be pro- 


duced more economically. .. faster... 
with greater strength, lightness and dura- 
bility by these modern, inexpensive weld- 
ing methods. 

Air Reduction’s nationwide Applied En- 
gineering Department and its research 
facilities are at your disposal to supply the 
“know how” information on any design 
problem involving the use of the oxyacet- 
ylene flame or the electric arc. Call your 
nearby Airco office today or write to Air 
Reduction, General Offices: 60 East 42nd 
Street, New York 17, N. Y. In Texas: 
Magnolia Airco Gas Products Company, 
General Offices: Houston 1, Texas. Rep- 
resented Internationally by Airco Export 
Corporation. 


= Arr REDUCTION 


OFFICES IN ALL PRINCIPAL CITIES 





——, 
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This book brings 


POWDER METALLURGY 


down to earth 





























56 Pages—illustrations, Diagrams, Charts 
SEND FOR YOUR COPY TODAY 
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The purpose of this book is to give 
engineers and production men the 
practical information they need to deter- 
mine where powder metallurgy fits 
into their production picture. It is 
honest, realistic, down-to-earth . . . 
takes you from the methods of pro- 
ducing powder metal parts right “down 
to cases” on design, physical proper- 
ties and application data. Send for it 
today, and take advantage of the 
savings in man-hours, machining time 




















and money that powder metallurgy j 
has to offer when properly applied. i PO  ¢ 
i 
BUY MORAINE PRODUCTS DIVISION 
VICTORY BONDS { GENERAL MOTORS CORPORATION 
" DAYTON, OHIO 
! Please send a free copy of your 56-page 
illustrated book on powder metallurgy to: 
MORAINE PRODUCTS | 
| Name __ _ 
DIVISION OF | Title isiiciateanlaemaaiicabiammin 
GENERAL MOTORS ([ieane 
Street 
1 City_ State 
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AN OUNCE OF 
NTION . 


PREV! 


For practically every casting ap- 
plication, there is an Aluminum 
Alloy which will give the greatest 
measure of satisfaction for that 
particular use. It may differ only 
slightly in analysis from other simi- 
lar Alloys, but its special character- 
istics will add much to the life, 
appearance and satisfactory service 
of your product. 

The use of Alloys not suited to 
the requirements may afford an in- 
itial slight saving on material costs 


but will prove expensive in the end 


through customer dissatisfaction. 

Mis-application can be avoided 
by the use of the proper Aluminum 
Alloy produced to exact specifica- 
tions by skilled smelters, but can- 
not be avoided where the general 
run of scrap or ingot of unknown 
composition is used by foundries. 

You can prevent mis - applica- 
tion by consulting our members 
This 
expert assistance can be your 


There is 


on all casting problems. 


“Ounce of Prevention.” 


_no obligation. 


Htommum Resrarce Lnstrrure 


111 West Washington Street, Chicago 2, Illinois 


> Apex Smelting Ce. - 
Chicago 12, Hlinois 
- Berg Metals Corpora.io 
Los Angeles 11, California 
* “The Cleveland Electro Metals Co. 
». Cleveland 13, Ohie 
Federated Metals Division 
American Smelting & 
Refining Company 
New York City 5 and Branches 


General Smelting Company 
Philadelphia 34, Pennsylvania 


Samuel Greenfield 
Buffalo 12, New York 
William F. Jobbins, inc: 
Aurora, llinois 


R. Lavin & Sons, Inc. 
Chicago 23, linois 


The National Smelting Co. 
Cleveland 5, Ohio 


_ _ Corporation 
Kansas City 18, Kansas 
U.S. Reduction Co. 
East Chicago, Indiana 
Aluminum and 


Magnesium, inc. 


Sandusky, Ohio 


Niagara Falls Smelting & 
Refining Corp. 
Buffalo 17, New York 


The American Metal Company, Lid. 
New York City 6 
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Correct Selection of Lubricants 
for Cupping, Stamping, Machining 





With tne removal of wartime restric- 
tions on copper-base alloys and the ending 
of make-shift substitutions, many indus- 
tries are again using brasses, bronzes, and 
the improved copper-base engineering 
alloys. A discussion of the selection and 
use of lubricants and coolants in fabricat- 
ing these materials should be welcome at 
this time. 


Drawing Lubricants 


To reduce friction to the minimum and 
prevent metal to metal contact, a lubri- 
cant is used. Without some medium be- 
tween the metal being formed and the dies, 
the metal would soon build up on the tools 
and dies and would either render the 
pieces totally unsatisfactory for further 
fabrication or involve very high cost to 
remove scratches. 


To be truly effective, the lubricant used 
must maintain a film between the tools 
and the metal being worked. In order to 
do this, it must first wet and cover the 
entire metal surface and have sufficient 
body to remain in place under forming 
pressures. When applied, it must be cap- 
able of easy removal and must not stain 
the metal. Selection of lubricants depends 
on:—type and severity of cold working, 
type of metal working equipment, quantity 
of work required, means of applying lubri- 
cant and cost. 

The most common types of lubricants 


are:— 


Soap or Soap Pastes—animal or vege- 
table oil, oil soaps containing tallow 
or palm oil or similar oil plus special 
body mineral oils. 

Lard Oils. 

Lard Oils and Tallow Mixtures. 

Lard Oils and Mineral Oil Mixtures. 

Vegetable Oils—rape seed, cotton seed, 
castor, and others. 

Mineral Oils—various kinds. 


For Blanking and Cupping 


Soaps, when used, are diluted in ratios 
om one part of compound to four of 
water and as high as one part to twenty of 
water. In blanking and cupping operations, 
a heavier bodied lubricant is necessary. 
Lubricants diluted with water are probably 
the most economical to use if they work. 
The method of applying—whether the 
material is coated before working, sprayed 
or pumped on when going through the ma- 
chine, dipped in the tank at the machine, 
or swabbed on—helps determine the kind 
of lubricant to use. 


os) 


- 


For Drawing and Forming 


After blanking, cupping and annealing, 











some pieces require one or more drawing 
and annealing operations to finish them. In 
these operations, more dilute lubricants 
are preferred. 

The lard oils are considered good lubri- 
cants for brass working, but they are more 
expensive than soap. Lard oil, if rancid, 
may cause objectionable red stains, which 
appear after annealing and cleaning, es- 
pecially if the lubricant is allowed to re- 
main on the work for a considerable time. 





or vegetable oils, or combinations of both, 
as well as water-soap mixtures and soluble 
oils, depending upon equipment and 
nature of cut. 


In screw machine work, the stream of 
lubricant serves less as a lubricator and 
more as a means of quickly removing the 
heat generated by machining operations. 
The cooling characteristic of the lubricants 
is therefore more important. 


Water solutions of soluble oils conduct 
the heat away much more easily than 
straight oil lubricants and should be used 
for materials which require considerable 
tool pressure and heat up rapidly. The 
heat removing properties of a straight oil 
can be improved by the addition of more 
volatile liquids such as lighter oils in- 
cluding kerosene. 





rv ’ 


“aot 


In screw machine operation the lubricant acts more as a coolant to remove heat generated. 


Tallow, palm oil or vegetable soaps and 
mineral oils are often used and possess 
sufficient lubricating qualities. For some 
work as little as one pound of soap com- 
pound to ten gallons of water is sufficient. 
Dilute soap solutions are easily removed 
by washing in warm water. 

Although wet lubricants are most gener- 
ally used, dry lubricants such as powdered 
soap have long been known for drawing 
wire. In the dry soap process as used for 
drawing and forming, 8 to 12 ounces of 
flake soap are used per gallon of water. 
The parts are then immersed in this solu- 
tion and dried. The film of dry soap acts 
as the lubricant, permitting the added 
advantage of conveying, handling and 
storing dry cups and shells. 


For Machining, Drilling or Tapping 


Many types of lubricants are used, such 
as straight lard oils, a mixture of animal 





Precautions in Use of Lubricants 


It is advisable to check shipments of 
lubricants in order to maintain standards 
and prevent errors. When soap solutions 
require mixing with water, steam heated 
kettles with agitating devices are helpful. 
If the lubricant is improperly mixed, varia- 
tions in lubricating qualities will result, 
and undissolved particles may clog the 
circulating system. 

The most important precaution is to 
maintain a clean solution. Lubricants may 
become contaminated from dirty con- 
tainers or from pickups from the bed of the 
machine. Foreign matter may also be 
picked up from dirty work, a condition 
more likely to happen in redraw work 
where the parts are immersed in these 
solutions. Any foreign matter on the parts 
may be washed off in the solution and 
later carried to the tools, resulting in scor- 

(Continued on following page, column 2) 
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Corrosion and Biofouling 
of Copper-Base Alloys 
in Sea Water 


Engineers and metallurgists interested 
in the corrosion resistance of copper-base 
alloys in sea water, will find much valuable 
data in a paper prepared by C. L. Bulow, 
Research Chemist of the Bridgeport Brass 
Company. This appeared in the Trans- 
actions of the Electrochemical Society 
1945, 87, 319. 


During June, 1942, plans were laid for 
making an extensive sea water corrosion 
test. It was hoped that information would 
be obtained concerning thirty copper-base 
alloys which could be used as standard 
reference values in connection with their 
corrosion resistance in clean sea water. 
Further consideration of the problems in- 
volved in such an extensive test led to the 
use of the excellent facilities available at 
the International Nickel Company’s sea 
water corrosion test station at the Ethyl- 
Dow Chemical Company, Kure Beach, 
N. C. This paper is a preliminary report 
covering the results obtained during the 
first year of testing at this site. 


A total of 240 test pieces of copper 
alloys, of widely varied composition, was 
exposed to clean flowing sea water (60 to 
90 cm./sec.) for periods of six and twelve 
months, during which the water tempera- 
ture ranged between 2° and 30°C. 


Alloys tested include Muntz Metal, 
high brass, cartridge brass, commercial 
bronze, various coppers, admiralty, alumi- 
num brass, naval brass, manganese bronze, 
phosphor bronze, silicon bronzes, alumi- 
num bronzes and cupro nickels. Corrosion 
rates of the different alloys are discussed 
and data presented on loss in tensile 
strength and weight, impingement cor- 
rosion, as well as general surface pitting. 
There are also data on the effect of alloying 
elements such as arsenic, aluminum and 
iron. There are 19 tables, 8 sets of curves 
as well as descriptive material and photo- 
graphs. 


We shall be glad to supply reprints of 
this paper. Kindly address your request 
on company stationery. 





Selection of Lubricants 


(Continued from preceding page, column 3) 
ing of the tools or the parts during the 
operation. The solution may also be con- 
taminated by acid from previous pickling 
operations, which has not been removed by 
subsequent washing. Acid solutions con- 
taining copper may break down soap solu- 
tions resulting in an insoluble metallic 
soap which appears as a green scum that 
cannot be washed away and may cause 
trouble in subsequent annealing opera- 
tions. Soap solutions may also pick up 
metallic chips and other foreign matter 
from the machines, and it is advisable to 
provide strainers to remove as much of 
these materials as possible. Small particles, 
however, are difficult to remove and efforts 
should be made to prevent their inclusion 
in the solution. 


Preventing Stains 


After each operation involving a lubri- 
cant it is desirable to remove the lubricant 
as soon as possible. Some lubricants, if 
allowed to stand too long, may attack the 
surface of the brass, forming an etched 
spot under the corrosion products. Fatty 
oils, such as lard oil, are particularly active 
in this respect, and if the brass is subse- 
quently annealed, red stains may be 
formed on the surface. Soap or any alka- 
line or acid solution may produce red 
stains of dezincified spots. 


Brass parts that have been fabricated 
with heavy oil lubricants and require low 
temperature annealing, should first be 
cleaned to prevent the formation of carbon 
deposits which would result from distilling 
of oils at low annealing temperatures. 


The question of whether fabricated 
brass should always be cleaned before an- 
nealing cannot be answered dogmatically, 
because of the variables which exist in 
the requirements of each individual job. 
The operation of removal is an added 
item of expense which may or may not be 
justified. If, however, red stains are a 
source of difficulty, it is very probable that 
removal of the lubricant as soon as possible 
after fabrication will relieve the situation. 


It is advisable, therefore, to keep the 
work moving. Do not allow it to stand for 
days at a time, because some lubricants, 


when allowed to remain will react to pro-’ 


duce green corrosion products. They are 
difficult to remove and are a contributor 
of red stains. If work must stand around, 
it should be dry and preferably in the an- 
nealed state, because hard drawn pieces 
when allowed to stand may develop season 
cracks which will ruin them. 





NEW DEVELOPMENTS 














This column lists items manufactured 
or developed by many different sources 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information 


A New Plastic Coating is announced for 
the protection of gauging surfaces of plug, 
thread and special gauges. It is reputed to 
form a tailored-fitted cover over the gauging 
surface and can be easily removed and re- 
placed after use, eliminating the necessity of 
coating the gauge with grease and then wip- 
it off. No. 642 


Gear Tooth Spacing Checker has been 
designed which is reported to assure rapid, 
accurate checking of the base pitch and tooth 
spacing along the line of action on spur and 
helical gears. Spacing can also be checked on 
worn gears. Gears up to 12”’ O.D. having a 
maximum shaft length of 18’’ may be checked. 

No. 643 


A Plate Duplicator has been developed to 
eliminate hand marking and positioning, de- 
signed to punch short runs and irregular 
shapes with mass production efficiency. 
Operation is claimed to be as simple as trac- 
ing. Holes can be punched in any direction, 
and as many as 11 tools including round, 
square and slotting tools may be set in the 
punch. No. 644 


A New Countersink with a Micrometer 
adjustable stop has been reported with cutter 
capacity lof %’’ diameter. Adjustments are 
made in increments of .001” and a positive 
lock prevents loss of adjustment. No. 645 


A Drilling and Countersinking Tool has 
been reported which permits drilling and 
countersinking, drilling and  spot-facing, 
drilling and counterbozving in one operation. 

No. 646 


A Cleaning System for removing cutting 
oils and lubricants used in metalworking 
operations is claimed to be ideal for many 
simple cleaning operations where small parts 
are to be cleaned in limited quantities. 

No. 647 





BRIDGEPORT BRASS TECHNICAI. 
HANDBOOK 


If you have not yet written for your copy 
of the Bridgeport Brass Technical Hand- 
book, please do so while our supply is avail- 
able. This 128-page handbook is packed 
with concise information and valuable tables 
on the characteristics and properties of all 
the popular copper-base alloys used in the 
industry. It is intended for engineers, metal- 
lurgists and purchasing agents. Use com- 
pany stationery when sending your request. 














PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze* 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX.- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries 


COPPER WATER TUBE. 


LEDRITE* 
making automatic screw 
machine products. 


WELDING ROD—For repairing 
cast iron and steel, fabricat- 
ing silicon bronze tanks. 


ROD— For —* 


Established 1865 


BRIDGEPORT 


BRASS AND COPPER PIPE 


DURONZE ALLOYS—High- 
strength silicon bronzes for 

BRASS corrosion-resistant connectors, 
marine hardware: hot roiled 
sheets for tanks, boilers, 
heaters, flues, ducts. flashings. 


PHONO-ELECTRIC* ALLOYS— 
High-strength bronze trolley, messen 
ger wire and cable. 


FAERICATING DEPT. 
—Engineering staff. 


BRASS, BRONZE, DURONZE 
WIRE—For cap and machine screws 
wood screws, rivets, bolts, nuts. 


*Trade name, 


BRASS 
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The slick plane zooming in the sky... the New Products Corporation and Modern Plastics 
py streamliner roaring through the night . . . are © Corporation are well qualified to help you to 
ced perfect examples of BEAUTY OF DESIGN, | make your products more serviceable and more 
the SMOOTH PERFORMANCE, RUGGED- saleable. Consult either of these firms for an 
* | NESS, all qualities you want in your product. impartial, practical analysis of your product de- 


Careful planning NOW is the order of the day. _ sign and assistance in its manufacture. 


ressen Two Independent Organizations Dedicated to Your 
Product Development 


‘NEW PRODUCTS * MODERN PLASTICS 


C..0 R BBS d*. Ft 0 
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FREE-MACHINING STEELS 


Take on an Alloy-Like Hardness 
in 1 to 4 Hours! 








Chapmanizing requires only 1 to 4 
hours to produce a case from .002“ 
to .035" deep—a case so tough and 
ductile it will not chip, check or 
warp. And Chapmanized surfaces are 
silver-clean — with distortion and 
growth reduced to a minimum. For 
this reason Chapmanized parts take 


less time to finish grind. 


Save time and money by sending 


your free-machining steel parts to 
your nearest licensed heat treater. 
Or, if you prefer, you can Chapman- 
ize in your own plant on a contract 
basis. We simply hook up Chapman- 
izing units to your present pot- 
type furnaces. 

Let us send you complete informa- 
tion—Chapmanized samples, if you. 
wish, with prices. Write to the 


Metallurgical Sales Division of 


The Chapman Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 
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V4 inch=9 miles up 


Just imagine trying to measure 47,520 feet 
with a ruler only a quarter of an inch long! 
That in effect is what the diaphragm of the 
altimeter in the picture does. 


Each time the’plane climbs 20 feet, the lessen- 
ing air pressure expands the diaphragm nine 
one-hundred-thousandths of an inch—equiva- 
lent to approximately 1/13th the diameter 
of a human hair—but when the ’plane is nine 
miles high the total of the device’s expansion 
is only a fourth of an inch. 


WESTERN BRASS MILLS 


C. G. Conn, Ltd., of Elkhart, Ind., manufac- 
turers of the altimeter, were able to reduce 
rejections of diaphragms from 30% to just 
5% when they switched to Western Super-X 
phosphor bronze. Thus, keeping ’planes fly- 
ing just where they ought to be is another of 
the many war jobs being performed efficiently 
by a Western “‘tailor-made’”’ copper-base alloy. 


You, too, might find it beneficial to investigate 
Western metals. Our mills at East Alton, IIl., 
and New Haven, Conn., deliver alloy metals 
as specified...in sheet, strip, long coils or 
stamped parts. Your inquiry will be welcomed. 


DiviSION OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 


) > . - 
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CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


Deep hardening molybdenum 
steels meet requirements on 
jobs involving heavy sections. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
FERROMOLYBDENUMe”“CALCIUM MOLYBDATE” 


+ y OAs 
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FAINT VIBRATIONS CAN BE 
EASILY MAGNIFIED MECHANICALLY 


Vibration, scarcely perceptible at the 
source, is sometimes amplified mechani- 
cally to a disturbing point. Such magnifi- 
cation can usually be prevented by the 
introduction of rubber mountings. Used 
in shear or compression, these are integral 
parts of machine or equipment design. 
U.S. Rubber engineers have specialized 
in the techniques of vibration insulation. 
And under the stimulus of demands from 


the Army, Navy and Air Force, much that 


SERVING THROUGH SCIENCE 
WITH ENGINEERED RUBBER MOUNTINGS 


1230 Sixth Avenue «+ 


1945 


is new in “the science of smoothness” has 
been learned. 

These technicians are now being called 
upon to aid in the solution of problems 
involving vibration elimination in a wide 
range of industries. 

Their exact knowledge of the chemical 
and physical properties of rubber, as well 
as newly developed techniques for engi- 
neering it, is proving increasingly important 


to designers and manufacturers. 


Listen to ‘Science Looks Forward neu t talks by the 


great scientists of America n the Philharmonic- Symphony 


Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T 


UNITED STATES RUBBER COMPANY 


Rockefeller Center «+ 


New York 20, N. Y. 








See Our Catalog 
in Sweet's 


BRANCHES 


Baltimore, Md. Cleveland, Ohio Greensboro, N. C. Lutz, Fla. 
Boston, Mass. Dallas, Texas Hartford, Conn. Memphis, Tenn. Rochester, N. Y. 
Buffalo, N. Y. Dayton, Ohio Indianapolis, Ind. Milwaukee, Wis. St. Lovis, Mo. 

Chicago, Ill. Detroit, Mich. Kansas City, Mo. New York, N. Y. 
Cincinnati, Ohio Evansville, Ind. Los Angeles, Cal. Philadelphia, Pa. 


Pittsburgh, Pa. 


San Francisco, Cal. 
Syracuse, N. Y. 


ani ou ONTINENTAL RUBBER WORKS °°) 2°: 
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A view of the Firestone Tire & Rubber Co. plant at Lake Charles, La., which uses TRUFIN in the interchangers of the Carrier 


centrifugal refrigerating machines, chilling water for the condensation of vapors in the process of making synthetic rubber. 


‘WOLVERINE TRUFIN iS SPECIFIED 


for use where extreme heat changes are encountered 





The fins of TRUFIN are TRUFIN is available, in seam- 
extruded from the original tube. Thus, less copper and brass tubing, 





having the fins integral with the tube, in a variety of diameters and 





TRUFIN possesses the distinction of being fin heights and spacings. It 





capable of withstanding extreme heat can also be bent and formed 





changes and severe vibrations—a quality, to meet any requirements. 





which, you will agree, is most desirable in 





Send for “TRUFIN Engineering 
Reports’, which give you tech- 





heat exchangers. Here is dependability 






and economy! : ; ; 
Y nical information about use of 


| “=e finned tube. 
WHO'S WHO 
G WOLVERINE REPRESENTATIVES 


E. J. CAMPBELL 
208 Federal Sq. Bidg. 
GRAND RAPIDS 
MICHIGAN 


will take care of 
your needs for 
Wolverine seam- 
less copper ond 






TUBE DIVISION 








OLVER ns 


CALUMET & HECLA Wi / CONSOLIDATED COPPER COMPANY 


Ss brass .tubing in 
+ Western ond 
Upper Michigan. 

yA 1411 CENTRAL AVENUE °* DETROIT 9, MICHIGAN 

In Canada—Unifin Tube Co., London, Ont. * Southwest—Republic Supply Co., Houston, Texas 

1945 Propucr ENGINEERING — Novemser, 1945 299 











Because They Resist Wear 


and produce an excellent finish 


HAYNES STELLITE Burnishing Rollers 
are widely used in railroad shops 


More than 100,000 car axles have been burnished in 
one railroad shop with one set of HAYNES STELLITE 
burnishing rollers. In eight years of hard service 
these rollers of cobalt-base alloy have required no 
repair or maintenance, except lubrication. 

HAYNES STELLITE rollers not only resist wear, but 
also retain their high polish, and burnish to a high 
degree of smoothness. And because they are essen- 
tially non-magnetic, they are unlikely to pick up 
steel particles that will mar the work. 

HAYNES STELLITE alloys are used in many tough 
industrial jobs where hard, abrasion- and corrosion- 
resistant metals are needed. Our engineers will be 
glad to help you use them. For further information, 
write for the booklet, ‘‘Products of Haynes Stellite 


Company.”’ 


BUY AND HOLD UNITED STATES VICTORY BONDS 


HAYNE 


TRADE-MARK 








In HAYNES STELLITE Alloys 
you can get these advantages: 
1. Resistance to wear and abrasion. 

2. Hardness even at red heat. 


. Good mechanical properties at high 
temperatures over long periods of time. 


. Resistance to atmospheric corrosion 
and corrosive chemicals. 


Low co-efficient of friction. 
. Practically non-magnetic. 


. Available in the form of castings, 
small sheets, and welding rod. 











, wT a) ale ae By nmr “ F 7 
HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC) 


General Office and Works, Kokomo, Ind. 
Chicago— Cleveland — Detroit— Houston— Los Angeles—New York= 


San Francisco—Tulsa 


**Haynes,”’ ‘‘Stellite,”’ ““Hastelloy, Hascrome,”’ and * Haystellite 
distinguish products of Haynes Stellite Company 
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EEP that designation in mind—F&,55. 
it when you redesign a lot of your ele 
ratus for genuine postwar efficiency. 


It represents the newest and best in laminated elestrical 
insulation—a new product produced with ; 
base—Glass Cloth—and a recently perfecte 
resin—Melamine. 


bination many qualities that previously could be 


separately only in much less adaptable insulating 
terials. 


It has very high strength—tensile, compressive and flex- 
ural. It stands up to 440 degrees Fahrenheit for short 
periods, more heat than any previous laminated grade. 
It also stands arcing for longer periods. 





As there is no cellulose in its composition, it resists fungus 
growth in the tropics. And moisture absorption is so low, 
and has so little effect on it, that its stability of dimensions 
and electrical characteristics is equally unusual. 


Other materials with glass fibre bases, and new and 
useful characteristics are also now available. 


You will certainly find use for it. Remember the name, 
Formica FF-55! 


Engineering test data is yours for the asking. 





THE FORMICA INSULATION COMPANY, 4645 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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to speed your production and 
help sell your better product 


DU PONT DUCO IS A.STANDOUT FOR CONSISTENT HIGH QUALITY. TODAY DULUX IS READY TO WORK FOR YOu! 
It dries rapidly, permits handling within a few Its superior qualities of adhesion and 
minutes of application, rubbing within a few durability make it an outstanding finish 
hours. Excellent wearing qualities and resistance for products subject to outdoor expo- 
to spotting and crazing make DUCO a prime sure, to rough handling. DULUX resists 
favorite for finishing all types of products. Its the action of heat, alcohol, gasoline and 
mellow beauty and depth of tone reflect the oil. Its hard film is extremely resistant to 
quality of a superbly fine finish that has abrasion. It keeps its good looks and pro- 
helped step up sales for many a manu- vides exceptional protection where ordinary 
facturer. Check Du Pont DUCO point finishes fail. Make your product a better prod- 
for point—for easy, fast application and uct—specify DULUX. 

outstanding appearance—for greater 


E. I. du Pont de Nemours & Co. (Inc.), Finishes 
product acceptance. 


Division, Wilmington 98, Delaware. 


DEPEND OW Gl) PINT FOR BETTER FINISHES, 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING ...THROUGH CHEMISTRY 
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TUBING TUBULAR FORMS 






























PLANNING new equipment? 
Consider performance re- 


cords of ALALIV tubing in 


hundreds of applications. 





Made in stainless, low car- 





bon, high carbon, alloys and 
Monel metal. Also bimetal 


in any combination of met- 





als. In welded, seamless or 


spiral brazed construction. 


Sizes to ¥-inch outside dia- 


meter. 
. 


DESIGNING or redesigning 
parts? New low-cost method 
originated by AGALOY 
coils a variety of metals into 


tubular forms. 





Outside diameter to four 
inches; length to 22 feet; 


Write for 


detailed information to 


thickness to 16 gauge. 



































MILL: SPRINGFIELD, OHIO 


EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
pianiae nas pene thes NORTH 6 oan STREET, CHICAGO 1, ILLINOIS 










) . 
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MOD EL JA @ The JA Featherweight is a distinct improve- 


50 000 R Pp M 4 : ' road ment over all models previously produced by 
’ of efVie Dy a ey Madison-Kipp, the originators of really high 
$99/5 in U S A A ‘e, . a speed grinders. The same low price, $29.75 in 
oe os hg U.S.A., remains. It is a postwar design for which 

materials have been released early. The pre- 





Weight 12 ounces: Length 6% 
inches; Chuck Size Yeinch @@ ae : announcement output was geared to expected 
Wheel guard removed , . € 


for better illustration. demand. Deliveries will be made of stock as long 
as possible. 





~ 


MADISON-KIPP 
DIE CASTINGS 


Illustrated are die castings used in the Kipp Air 
Grinder, Model JA (above). The Madison-Kipp 
Die Casting process offers the product designer 
almost unlimited opportunities to add pleasing 
appearance, light weight and improved strength 
at an over-all cost saving. It may offer you 
substantial assistance for your present and future 
projects. Please send prints to Madison where 
all estimates and quotations are made. 


MADISON-KIPP CORP. 


206 WAUBESA ST., MADISON 4, WIS. 


Sole Agent in England: Wm.Coulthard & Co., Ltd.,Carlisle 
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INEERS AND METALLURGISTS 
OUR SPECIFIC PROBLEM 


Wyckoff ‘“‘custom-made”’ steels in special shapes have 
conclusively proven their worth in better, faster pro- 
duction at lower cost. Always uniform in grain struc- 
ture, highly machinable with unusual strength—ac- 


cording to product needs and specifications plus the 


elimination of such costly operations as heat treating, 
cleaning, straightening. 

Wyckoff engineers will be glad to cooperate with 
you in developing “cost-cutting” special shapes to 


meet your specific requirements. 


WYCKOFF STEEL COMPANY 


First National Bank Building, Pittsburgh 30, Pa. 
3200 S. Kedzie Avenue, Chicago 23, Illinois 


Manufacturers of Carbon and Alloy Steels — Turned and Polished 
Shafting—Turned and Ground Shafting—Wide Flats up to 12'' x 2"', 
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A trunkful of product ideas... 


Better product ideas are going to 
pay off for men in industry, wh« 
take them seriously. If you do, 
please examine this elephant. 

He’s in a class by himself. He’s 
assembled from eight varied plas- 
tic parts, all of them made in 
Continental Can Company’s 
plastic plant at Cambridge, Ohio. 
His body is an electric switch box 
cover; his legs, sturdy outside 
shells for vaporizers; his trunk, a 
pot handle; and his ear, a shoe- 
tree handle. 

From Jumbo’s different parts 
you can see how well suited plas- 


(Can you name the plastic 
parts that make up this ele- 
phant? See chart below.) 


| 


LTT 


tics are for certain products. Why 
not let our experienced engineers 
and designers determine if plas- 
tics are the solution for your 
product? 


Visitors to our Cambridge 
plant marvel at the diversity of 
products made there. We’re bas- 
ing years of designing experience 
and engineering “know-how” on 
increased facilities and resources. 
So Continental naturally has a 
complete service to offer, one that 
builds customer confidence when 
we're asked to develop product 
ideas. 


Tune in: “Rerort TO THE NATION” every week over coast-to-coast CBS Network 


CONTINENTAL 


MEAN COMPANY, INC” 


HEADQUARTERS: Cambridge, Ohio 


PLASTICS 


DIVISION 


C 


Salas Representatives in all 
Principal Cities — 


_ COMPRESSION - INJECTION ~ EXTRUSION 


SHEET FORMING + LAMINATION . 











* 
* 
i 





(A) Shoe-tree handle; (B) Electric switch box cover; 
(C) Pot handle; (D) Knob; (E) Handle; (F) Liquid dis- 
penser; (G) Outside shell for vaporizer; (H) East- 
man Kodak Development Tank. 











OTHER CONTINENTAL PRODUCTS: Metal Contain- 
ers « Fibre Drums - Paper Containers - Pap: 
Cups - Plastic Products - Crown Caps and Cork 


Products .- Machinery and Equipment. 


i Pr 
; ; c 
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MODERN PRECISION WELDMENTS 





Y STUFF! 





r/ 


Modern large-scale precision weldments, made possible by 
advanced techniques developed during the war, are already 
proving highly advantageous ip the heavy machinery in- 
dustries. Special weldments, designed, fabricated and fin 

ished at Warren City, are replacing steel castings in many 
important applications. In the Bliss Enclosed Press shown 
here, the crowns, beds and slides are now Warren City 
weldments, saving weight and increasing strength. High 
precision is assured by accurate normalizing, stress reliev- 
ing, machining and testing, with the finest and most 


modern scientific methods and equipment. 






Finishing a precision-tested Bliss press crown, 
fabricated from welded steel plates at Warren City 


WELDMENTS SAVE WEIGHT, ADD STRENGTH, 
IN FAMOUS BLISS INDUSTRIAL PRESSES 


Eliminate Pattern Costs 
and Casting Defects! 


IF YOUR PROBLEM involves the use of heavy steel 
castings or weldments, be sure you don’t overlook 
the unusual production facilities and know-how 


"rey 


. a te ; ie th 
~~ a a Y 
' = = sm 





available to you at Warren City Manufacturing Com- 
pany. Located in the heart of the Cleveland-Pitts- 
burgh industrial area, our huge seven-million-dollar 
plant contains every modern device for handling, 
cutting, fabricating, welding, normalizing, machin- 
ing, assembling and testing heavy steel machinery, 
parts and equipment. Whether, as in the case of the 
E. W. Bliss Company, your situation may call for 
redesigning your present steel castings to enjoy the 
many advantages of modern precision weldments, 
or whether your need is simply for extra production 
capacity without increasing the size of your plant, 
our engineering staff will be glad to offer you their 
recommendations without obligation. Write today 
for our illustrated brochure, including a complete 
listing of our modern and extensive facilities. 


WARREN CITY MANUFACTURING COMPANY «x.» 


DEPARTMENT 8 


WARREN, OHIO 






Wholly Owned Subsidiary of 
GRAHAM-PAIGE MOTORS CORPORATION 









it’s THE 


A | 


THAT COUNTS IN 


Opens equipment for visibility. ..but closes it to dirt and moisture 


What goes on inside? Glass lets you see. 

With glass, exposure to the eye need not mean exposure to 
damaging dirt or moisture. 

In equipment for home, store or factory, glass performs a 
valuable service in providing a ready answer to important ques- 
tions: Is equipment working pioperly? What is happening to 
goods in processing? Is supply of raw materials still feeding in? 

The agile minds of today’s designers have found many ways 
to employ, singly or combined, the characteristics of glass... 
such as its high abrasion resistance... its non-porosity ... its 
chemical and dimensional stability... its high strength when 
tempered... its weathering qualities...its great electrical 
resistance. 

Glass adds beauty, too, with a lustrous, smooth, hard surface 
that doesn’t need refinishing. 

This all adds up to the fact that glass is a mighty useful, 
mighty versatile material. If you are planning new equipment, 
appliances, processes or buildings, be sure to investigate what 
glass can do for you. We'd welcome an opportunity to discuss it 
with you. Libbey‘Owens’Ford Glass Company, 60115 Nicholas 
Building, Toledo 3, Ohio. 











LIBBEY: OWENS - FORD 





Here’s the combination that makes GLASS 
one of the world’s most versatile materials: 


CHEMICALLY, the most stable of all ma- 
terials, except the noble metals. Won’t rot, 
oxidize or disintegrate, plus 


DIMENSIONALLY STABLE. Coefficient of 
expansion extremely low. Keeps its shape, 
plus 


SURFACE, among the world’s hardest and 
smoothest. Nonporous, won't absorb odors 
or moisture. More acid-resisting than any 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequaled, 
plus— 

STRONG, tempered glass is stronger than 
some metals. A square foot. 1,” thick 
withstands pressure of 60 lbs. per sq. in. 
and thermal shock of 466° F. Will not 


burn 


ELECTRICAL INSULATOR of outstanding 


strength. 
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Destractible? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 
*“*Yes’’, you can be sure about glass, 
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Machined samples through courtesy of customers. 


eh aeee: 


thick 
|- in. 
| not 


iding 
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any 


Illustrating the almost unlimited design 
possibilities in producing complicated 
or intricate parts of wrought Copper, 
Brass, Bronze or Special Coppe, Alloys 
Additional information regarding this 
product appears on the following page. 











| 
a heated copper-alloy 


blank is centered in 


the die 


2 


the dies close—with 
hundreds of tons of 
pressure... 


3 
and presto! —the metal 
is wrought into a semi- 
finished shape. 


Of course, it isn’t quite that simple. 
There are such matters as alloy 
composition, forging temperature, 
die design, trimming, piercing or 
sizing — but these are problems 
that we take care of 


aud heres hau 


they improve the product, reduce the cost 





Anaconda Hot Pressed Forgings have twice the 
strength of sand castings—without the sand that 
causes needless tool wear. Absence of internal 
defects and a uniform, dense grain structure 
make them gas, air and watertight—able to with 
stand high pressures. Consistently accurate in 
dimension, they have a smooth, fine-textured 
surface and machine readily. Available in Cop- 
per, Brass, Bronze and Special Copper Alloys. 


For typical examples of Anaconda Hot 
Pressed Forgings, see the preceding page. In- 
quiries regarding specific metallurgical, design, 
cost or production information will be given 
prompt attention. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


mins —Avaconda Wot Feessed Yougings 









































efacing valves in a modern high- 
(ame car motor is a precise 
business. You're dealing in splitehair align- 
ments and leak-proof seating. It takes 
correctly engineered equipment— quality- 
built—to do the job. 
One quality part—small but important— 
of the Black & Decker Super Service Valve 
Refacer shown above is the OSTUCO Seam- 


less Steel Tubing used as spindle sleeve in 





the chuck assembly which grips the valve 
stem. 
OSTUCO, one of America's oldest tube 
makers, plays many important parts in 
many diversified industrial applications .. . 
from Aircraft Landing Gears and Struts to 
small machine parts! Here is the experience, 
the extra care in manufacture, the on-time 


delivery record and the interested coopera- 





tion to help make your product better in the 
expanding markets—new and old—which 


lie ahead. 


Photos Courtesy Black & Decker Mfg. Co., Towson, Md. 


*Call your nearest branch office today for consuliation and planning helps 


CHICAGO 6, ILLINOIS... .Civie Opera Bidg., 20 North Wacker Drive MONTREAL, QUEBEC, CANADA............ 3735-3745 St. James St. 
I WE Gi ia sn cts cs cc cesecis 1328 Citizens’ Bldg. I WUE BF, OB. We wnnee ee sess eecesecceresees 70 East 45th S¢. 
Ns oil as iccinsee ev comaneiadenss 123 S. Broad St. 

DETROIT 2, MICHIGAN. ............ 0000000. 2857 E. Grand Bivd. 
ST. LOUIS-6, MISSOURI..................... 1230 North Main St. 
a ee 927-A M & M Bidg. SEATTLE, WASHINGTON...................00. 9011 Senth Tower 
LOS ANGELES, CALIF............. Suite 200-170 So. Beverly Drive EE eT ee 501 Roberts Ave. 
Beverly Hills, California TULSA DS, CMBAMOIMA. occ icc ccccccccccce 604 Tulsa Loan Bidg. 
I, SI i hicticixnceaerecdaanes 225 Fifth Ave. Bidg. VANCOUVER, B. C., CANADA.................. 1016 Mainland St. 








THE OHIO SEAMLESS TUBE COMPANY Mt, 


Plant and Main Office * SHELBY, OHIO 








MANUFACTURERS oF SEAMLESS AND ELecTtTriG. wWeeo STEEL TUBING 








better irons and steels 


rolacMmaitelo(=ee ly lower cost 


Nothing will stand still in the weeks and months 
following the end of the war. Certain it is that 
the metallurgy of iron and steel will never be the 
same again. Better steels and irons are going 
into fabrication and construction at lower cost. 
Competition with light metals, plastics, rubber, 
glass, and other alternative materials will make 
it necessary for both the manufacturer and the 
user to sieze upon every new possibility in alloys, 
plant procedures, or engineering design for in- 
tended service. The Molybdenum Corporation, 
identified as it must be with the most advanced 
developments in the metal-working industry, has 
enlarged its personnel, facilities, and operations. 


Informative literature is mailed on request. A 


MOLY BDENU 


corps of special technicians can often give timely 
advice. Inquiries on any proposed use of Molyb- 
denum, Tungsten, or Boron will be welcomed. 


AMERICAN Production, American Distribution, 
American Control--Completely Integrated 
Offices: Pittsburgh, New York, Chicago, Detroit 

Los Angeles, San Francisco, Seattle 

Sales Representatives: Edgar L. Fink, Detroif; H. C 
Donaldson &Co., Los Angeles, San Francisco, Seattle 
Works: Washington, Pa.; York, Pa 

Mines: Questa, N. M.; Yucca, Ariz.; Urad, Colo 


CORPORATION OF AMERICA | She 
ICA 


GRANT BUILDING PITTSBURGH, PA. 
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Take two solids .. . any two. 


Coat the surfaces to be joined with Pliobond . . . the ONE- 
PART bonding agent. Join, and maintain firm pressure for 
10-15 minutes. For extremely high shear strength, use 
moderate pressure, and heat to 200-300°F. 


The result of this manufacturing arithmetic is a shockproof, 
permanently joined unit. 


There, in short, are the revolutionary advantages of Pliobonc 


I's a one-part bonding agent . . . 
easy to use . 


no mixing. It's quick and 
. apply by spraying, brushing, spreading or 


roller-coating. 





CHECK THESE PROPERTIES OF PLIOBOND: 


nely 
lvb- WATERPROOF . . . continued immersion will re- 
¢ duce bond strength, but original value returns 
ned. on drying. 
CHEMICAL RESISTANCE .. . to dilute acids and 
alkalies and corrosive salt solutions. 
i. INSOLUBLE . . . in gasoline and other petroleum 


distillates, lubricating oils, alcohol, ethylene gly- 
col and carbon tetrachloride. 


FLEXIBILITY . . . an important property in bond- 
ing paper, leather, thin metals, fabrics, vulcan- 
zed rubber and other non-rigids. 





DURABILITY . . . high bond strength, waterproof- 
ness, permanent flexibility, temperature resist- 
ince and immunity to attack by mildew and 
fungi mean durability. 





GREASE a TES 
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And it’s aniversal. You can join anything to anything with 


Pliobond. 


Manufacturing facilities for Pliobond are being increased 
rapidly to meet your needs. Write us for complete technical 


information. Be sure to include details on any special 
problems. 





NEVER BEFORE 
An Adhesive That Ponds 


SO QUICKLY! 

SO EASILY! 

SO STRONGLY! 
Take a good look at this pic- 
ture. All of these so different 


materials, perfectly bonded 
by one agent . . . Pliobond! 








BONDS ANYTHING 





UY, 


TO ANYTHING! 





i 
CUCKC 








UNITED STATES PLYWOOD CORPORATION... Exclusive Distributors 


Industrial Adhesives Division: 55 West 44th Street, New York, N. Y. - Branches in Principal Cities 
PLIOBOND* is a product of THE GOODYEAR TIRE & RUBBER COMPANY + strodemark registered, The Goodyecr Tire & Rubber Company 
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Aircraft Duct Scoop to Heater Made by Lone Star Plastic 
Ft. Worth, for Douglas Aircraft Co., Inc., Santa Mor 


IT HAS 300°F. TEMPERATURE RESISTANCE 





.-- another Fiberglas*-reinforced plastics plus value 


As an example of the high temperature resist- 
ance of Fiberglas-reinforced plastics—ducts for 
aircraft are being made to withstand 300° F. 
for 17 hours without serious loss of strength. 
No other plastics reinforcing material can re- 
tain its strength under such temperatures. 

The use of Fiberglas Cloth (woven from 
yarns of fine, strong filaments of glass) as re- 
inforcement for low- or contact-pressure resins, 
results in laminated sheets, structural and 
formed parts which possess a combination of 
characteristics not to be found in any other 
material. 

Heat resistance is only one of these proper- 
ties. Fiberglas-reinforced plastics also have 
great tensile, compressive, flexural and impact 
strength per unit of weight: they resist mois- 
ture; they are dimensionally stable. 

And there’s the economy of fabrication to be 
considered, too. Expensive dies and heavy 


presses are not required. Large, complicated 


parts can be laid up and formed in one oper- 
ation, resulting in a monolith or a monocoque 
of great strength, yet surprisingly light weight. 

Take another look at your product. Regard- 
less of its size, if you are designing for lighter 
weight; if you want a material that will not 
dent; if you are confronted with the problem 
of frequent design changes; if production 
volume does not justify die costs—then plas- 
tics reinforced with Fiberglas may be your 
answer. It’s worth investigating, today. Owens- 
Corning Fiberglas Corporation, 1878 Nicholas 
Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, 





Owens-Corning Fiberglas Corporation 
does not manufacture resins or fabricate 
laminates but will be glad to supply ex- 
perimental samples of Fiberglas Cloth and 
data on techniques in its use with plastics. 
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Idea... Molded in 
yy PLASTICS _ 


Aaother Plastic Succesd Story displace some of the precision-spaced inserts. To forestall this 


problem, TECH-ART engineers worked with the material maker — 
Designed to house a galvanometer-indicator in a resistance testing | had the material carefully reformulated to increase its flowability, 
set, this unit presented an unusual problem. In the mold design while preserving the necessary characteristics of toughness, dielectric 
prepared by TECH-ART engineers, precision dimensions were easy strength and resistance to warpage. Then TECH-ART mold builders 
to specify, but the necessity of making the mold in 5 pieces pointed built the mold. When placed in the nanc- of TECH-ART’s skilled 
up some complications—Any attempt to flow the standard plastic molders, the special mold and special material turned the trick— 
material into the mold would require a pressure great enough to making this special job another Plastic Success Story by TECH-ART. 


CAL NOTES When a simple product design becomes a complicated fo) Kot} Slot- o) go) e) (-he8) 
TECHNI 

pay yoo ne look for the a1 mmeobestoyslemtet=s-(-m corer a@micesete) (=i) solo) tbele ms (elei to) ¢-amr-lel bile lls) deve ible! 
signs can be simplified 

nage wha engineering; skilled mold-building craftsmanship; full knowledge of plastics 
this particular design 

called for a definite POS” materials; adequate production facilities manned by resourceful personnel. Our 
tioning of 7 inserts on 6 

dtterent 10088 — engineers will be glad to show you in detail how these TECH-ART tools can 
it necessary to build the 
mold in separate Pa" help build quality standards in your own products and equipment. 


36th Ave. and 41st Street * LONG ISLAND CITY, N.Y. « Tel. AStoria 8-6050-1 


} SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 
PLASTICS COMPANY 


PIONEER PLASTIC MOLDERS ... Established 1891 
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SHOCK and VIBRATION continue to be 


"Engine Enemies No. |." But greater con--; 
trol of these “enemies” is made possible . 


by a "mechanical detective" known as 
the Oscillograph. 


Function of the Oscillograph is to "track 
down" the elusive characteristics of rubber 
and rubber-like materials compounded for 
engine mount specifications. 


Resilience measurements under both static 
and dynamic conditions are made with the 
Oscillograph. Determining the character- 
istics of engine mount materials narrows 





The Yerzley Oscillograph is used by ORCO technicians 
for laboratory evaluation of engine mount materials. 
Typical test charts shown at left. 














ee ee 


down to a finer degree of accuracy. The 
search for the best compound to meet a 
given combination of conditions becomes 
almost a routine procedure. 


The Oscillograph is an example of the 
numerous types of modern equipment 
employed by ORCO technicians to meet 
exacting specifications for mechanical 
molded and extruded rubber and synthetic 
rubber parts and products for diversified 
industries. 


When YOU face a problem in rubber ... 
CALL "ORCO." 





r 
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/ Brings you Better 
| “Engineering” when applied to the indus- : Parts... Accessories 
trial use of fabrics brings you the same ‘ dP ducts! 
advantage it does when metal, plastic or ~ ..-and Fro ucts 
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formance, longer life and lower costs. 

e FABRIC ACCESSORIES fulfill a FABRIC 

need of the user an offer the manu- gg a 
facturer an additional item for Denveyors. Boo 
profit. ore = we 
e FABRIC PRODUCTS, through 
“Engineering in Fabrics”, are fully 
utilizing the improved methods of — Ric 
treating and coating standard fabrics Pines S¢ 
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Superior insulation resistance, low moisture absorption and good hot punching 
qualities—that’s INSUROK T-725—a plastic that’s really worth shouting about! 
For parts made of INSUROK T-725 can be “‘sanded down” to meet very close 
thickness and surface parallelism requirements—yet retaining their superior 
insulation resistance, punching and low moisture absorption qualities, 
which are wnequalled! by any other phenolic laminated material we Y 
know about. 

INSUROK T-725 is an improvement on T-640 and therefore ; 

has uniformly superior electrical values and mechanical charac- ca 
teristics. Altogether, we think it adds up to important 

news for those working with electronics ap- 

plications. Richardson Plasticians are 

Waiting to give you the full story. 


Write today —there’s uo 
y, obligation. 
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U LLG Le Precision Plactics 
FA AUGsIN DNOKMOO I>. h 


LOCKLAND, CINCINNATI 15, OHIO FOUNDED 1858 Sales Headquarters: MELROSE PARK, ILL. 


NEW YORK: 75 WEST STREET, NEW YORK %, NEW YORK j MELROSE PARK, ILLINOIS 
Sales Offices’ CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factories< NEW BRUNSWICK, NEW JERSEY 
DETROIT: 6-252 G. M. BUILDING, hag Sell ays MICHIGAN _INDIANAPOLIS 1, INDIANA 
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Automatic or manual immersion . . . in single 
racks or in bulk . . . for 15 to 60 seconds... 


IRIDITE processing at Woodstock Typewriter Company : : 
Foreman at Woodstock Typewriter Co. demon- 
strates how water rinse, which is standard with 
lridite, speeds drying. 


Iridited parts are easily dried in a few seconds, 


may be handled, assembled, packed or shipped 
almost at once. 


gives lasting Iridite protection. 


| 


Sales 
Profits 


Builds 


by Whipping Corrosion on 


Zinc, Cadmium, Galvanized 


Send for FREE Test Panel 


ERE is a fast, sure way to head 

off corrosion on zinc die cast, 
zinc or cadmium plated, or galvan- 
ized surfaces. Use Iridite—as a 
paint base or final finish—to make 
your product better looking, longer 
lasting and much more salable. 

You Be the Judge 
Send for free test panel, half of it 
protected by Iridite and test both 
halves in your laboratory. See for 
yourself how Iridite whips corro- 
sion... how the Iridite treatment 
does not alter dimensions of deli- 
cately articulated parts . . . how 
Iridited parts may be cold-worked 
without chipping, flaking or peeling. 
New Uses 

Vast new fields are constantly being 
opened for Iridite. Many large paint 
manufacturers have approved it as 
a highly efficient paint base. As a 


final finish, Iridite is available in a 
wide choice of attractive colors. Be- 
cause of Iridite’s excellent qualities 
as a paint base, all colors can be 
clear-lacquered for even greater 
durability, greater sales appeal. 


Production Speeded 


Iridite goes on with a quick dip of 
15 to 60 seconds, is easily dried, per- 
mits immediate handling, assem- 
bling, packing or shipping. What’s 
more,Iridite keeps production mov- 
ing, maintains automatic machine 
cycles, needs no special personnel 
or equipment. Find out whether or 
not Iridite is the ideal finishing 
touch for your product. Write to- 
day for your test panel. Address 
Rheem Research Products, Inc., 
14311 Standard Oil Bldg., St. Paul 
and Franklin Streets,. Baltimore 2, 


Maryland. 








3 WAYS TO 
BUILD PROFITS 
WITH IRIDITE 


1 As a final finish, Iridite is 
available in a variety of 


attractive colors. 


2 As a paint base, [ridite holds 
paint or clear lacquer 
firmly, even on newly gal- 
vanized surfaces. 


To reduce costs, consider us- 

ing galvanized, plus Iri- 
dite, in place of more ex- 
pensive metals. 





————e oe 


“MAIL COUPON TODAY-—= 


RHEEM RESEARCH Propucts, INc. 
14311 Standard Oil Building 
Baltimore 2, Maryland 





~ RHEEM RESEARCH PRODUCTS, INC. _ 


Gentlemen: Please send me a free panel of Iridite- 
treated zinc plate for laboratory testing and full 


information and operating details 


~ Standard Oil Bidg., Baltimore 2, Md. | 


ranches—570 Lexington Ave., New York 22; 20 E Jagkson Bivd., Chicago 4; 2411 Sichel St., Los Angeles 
Distributors in: Waterbury; Grand Rapids Detroit Gleveland; Los Angeles; Long Island City; St. Louis 
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(Photographs, courtesy of Iron Lung Company of America 


Allston, Mass.) 


In numbers large enough to people a fair sized 


city, near-victims of gas, carbon monoxide and 
drug poisoning, electric shock, drowning and 
suffocation, as well as thousands stricken with 
dread polio, owe their lives to the “Iron Lung” — 
the remarkable respirator that breathes for the 
person who cannot breathe for himself. 
OPERATION of the iron lung belies its cum- 
bersome appearance. It is sure, silent and mobile 
as a thing alive. Every device to insure depend- 
able, life-giving performance has been worked out 
to perfection; every refinement reflects meticulous 
concern for the patient’s comfort and safety. 
EXAMPLE: The adjustable collar which fits 


gently about the patient’s neck to form a positive, 


air pressure seal, is made of elastic, fleecy-soft 
Sponge Rubber. So are the tough, enduring gas- 
kets which seai port and bedpan openings against 
all possibility of dangerous pressure leakage! 

No doubt your sealing problem is “different”. 
Most of them are. All the more need, then, for 
versatile cellular rubber in one of its many forms. 
Cellular rubber can be cut or molded to the shape 
you need to improve your product by cushioning, 
sealing, silencing, gasketing, absorbing shock and 
vibration. Want proof? Just show us your design 
or model, and ask for samples and prices. Sponge 
Rubber Products Co., 123 Derby Place, Shelton, 
Conn. Sale Offices: New York, Chicago, Wash- 
ington, Detroit. 
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| SPONGE RUBBER’ PRODUCTS CO. 


SPONGEX* 








CELL-TITE* *TRADE MARK REG. U.S. PAT. OFF. TEXLITE 


TEXLOCK 











Propuct ENcINEERING — Novemser, !°94) 





e ASK US ABOUT OUR NEW HIGH-TENSILE STRAIGHT BERYLLIUM COPPER WIRE « 


Re ee ea, a ee 
ET OMe 






“ag Re a re 


_ The unique qualities of Beryllivm-Copper wire has found exten- 










sive application in the manufacture of springs, brushes, and 





special instruments. Here is the heat hardenable alloy combin- 
ing the electrical and corrosion resistant properties of copper 
with the strength.and durability of steel. Spencer’s know-how 
in making wire for these uses is your guarantee of quality and 
performance. Play Safe! Specify Spencer’s Beryllium-Copper 
wire in sizes .001-.050”. 


IUM-COPPER FINE WIRE... 


HIGH CARBON STEEL NICKEL CHROME 
PHOSPHOR BRONZE NICKEL SILVER 
STAINLESS STEEL STERLING SILVER 









Specify 
SPENCER 
for exact specifications 


“a 


WEST BROOKFIELD PLANT 


WEST BROOKFIELD + MASS. 
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Resist PULL 
and SHOCK 
and STRESSES 











e Your safety—even your iife—may 
depend upon the performanc:; of the 
modern cast steel railway cowpler and 
voke. 

It must have the tensile sivength to 
stand the pull of the heavies: «rains at 
high speeds, plus the impact’ yvsistance 
to stand the shocks and stressi.a? sudden 
stops and starts. 

And it is economical t« ren 
because the casting process is ft simplest 
method of turning out cd jplicated 
shapes 1 in steel, with selected ner hanical 


properties prescribed in advanig-. 


< 


‘ 


Organized research and broad experi- 
ence enable your steel foundryman to 
supply you with steel formed to the 
desired shape, with the properties, or 
combination of properties, your work 
demands. _ 

Railroads, and a hundred other indus- 
tries, have proved for you the versa- 
tility and the economy of properly 
designed steel castings, and their com- 
plete dependability in service. 

Discuss it with your foundryman, or 
write to Steel Founders’ Society, 920 
Midland Bldg., Cleveland, Ohio. 
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MODERNIZE ANDES 


IMPROVE 


YOUR PRODUCT WITH 
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Cable eeaheleitietds a Qinsdnaiitiiann 
rubber (at none shows no change after 
one hour at ° C., in contrast with 
organic AL, cack has melted and 
exuded freely through the braid. 








The excellent condition of the stack at 


left, protected with silicone based paint, 
indicates the ability of such finishes to 
withstand moisture, oxidation, ultra-violet 
rays and temperatures up to 5O0°F. 





—— COW CORMNG SLICONE rivips * 
~~ PETROLEUM Ou$ 
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DOW 
MIDLAND, 


NOVEMBER, 


fact that 


revise old concepts 
of the properties 


of materials 


American industry has been quick to prove the out- 
standing advantages of Dow Corning Silicone products. 
The greater heat stability, inertness to water and 
chemicals, and the excellent dielectric properties of 
these high polymeric substances radically change old 
concepts of the properties of materials. 


Among DC Silicone products commercially available 
are: Fluids notable for low rate of viscosity change over 
a wide temperature range; Lubricating Greases for 
service at temperatures down to —70°F. and up to 
400°F.; special Stopcock and Plug Cock Greases; 
Varnishes and Resins for impregnating, coating and 
bonding, and for waterproofing asbestos, mica and 
Fiberglas cloth; Silastic*, a rubber-like silicone mate- 
rial for molding, coating, extruding and laminating. 
Inquiries are invited. 


*TRADE MARK, DOW CORNING CORPORATION 


Here is gra illustration of the : - 
4 ye a Silicone 


fluids undergo 


strikingly little 


in fluidity over a wide 
range of temperatures. 


CORNING CORPORATION 
MICHIGAN 
New York Office: Empire State Building 
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Thousands of Fabricated Parts from Taylor’s Sheets, Rods, Tubes 


oO One of several parts for an 
artificial leg, which is sawed, 
milled and drilled from a flat 
sheet of Phenol Fibre. 


© Hinge support blocks for 
the P-51 Mustang fighter planes’ 
elevator irim tabs were created 
and designed by Taylor en- 
gineers. 


© Switch spacers, made from 
tubes of Phenol Fibre, are 
quickly and accurately finished 
on a Taylor automatic screw 
machine. 


From sheets, rods, and tubes of Phenol Fibre or Vulcanized Fibre, Taylor 
makes thousands of different fabricated parts, turning them out by the 
millions and doing it quickly, accurately, and economically. 


Almost every one of these parts is specially designed for a special purpose 
and calls for a laminated plastic with special characteristics. Their 
common feature of light weight and great strength, combined with 
dielectrical properties, is unexcelled by any other material. 


Taylor also has a stock of standard tools for turning out such parts as 
plain washers and shoulder bushings, in so many different sizes that 
the chances are good that the size you need is in stock and your fabri- 
cated part can therefore be made more quickly and more inexpensively. 


Whatever your problem, our engineers will gladly tell you, without 
obligation, exactly what Taylor Laminated Plastics can contribute to its 
solution. Write us today, sending sketch or blueprint. 


TAYLOR EF IBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE* Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN. PENNSYLVANIA : OFFICES IN PRINCIPAL CITIES » PACIFIC COAST HEADQUARTERS: 5448S. SAN PEDROST., LOS ANGELES 13 
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Mechanical, Aircraft, Stainless Steel and 


For greater flexibility in your product designs, it 
will pay you to look into the possibilities of Repub- 
lic ELECTRUNITE Tubing. 


Its high strength-to-weight ratio makes it ideally 
suited for products such as the adjustable and col- 
lapsible step ladder sketched above, in which both 
light weight and strength are essential qualities. 


Moreover, Republic ELECTRUNITE Tubing can 
be profitably employed to improve product ap- 
pearance. Available in a wide range of sizes and 
shapes, it readily lends itself to the requirements 
of modern functional design. 


And when you specify ELECTRUNITE Tubing, in 
either carbon or stainless steel analyses, you are 
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assured beforehand that its uniform fabricating 
qualities will help keep production costs down. 
Manufactured by Republic’s improved process of 
electric resistance welding, this modern tubing is 
consistently uniform in diameter, wall thickness, 


finish and high ductility. 


ELECTRUNITE engineers are always ready to give 
you wholehearted cooperation and assistance in 
solving your tubing problems. Write to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 


Export Department: Chrysler Building, New York 17, N. Y. 


w 
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WE’VE SET NEW PRECISION 


for Engineered Le 





> 


OF 


... that’s why, when the “specs” call tor tolerances 


AAA AO MEO OO 


as Close as .002”, we have no difficulty turning 


OR LRLLEOOILOE 
DOH DWN >> y 


out low-pressure moldings to meet them, exactl/y. 


When thousands of .0136” thick flat laminated 





sheets 30 x 80 were needed, they were made... 
in steady n afte sroduction . . . to < a: re 
n steady month after month production . . . to a molding offer you unlimited possibilities for the 


slerance of +0 —.002” ... and when engineers 7 a 
tolerance of +-( ... and when engineers design of new and better products. Combinations 


demanded that the “glue lines” in mo/ded sand of wood, cloth, paper, glass-fabrics, metals and 


wich radomes be maintained between eight and plastics open up vast new fields for product 


Sz s of an inc at’s just whi . 
ten thousandths of an inch, that’s just what engineers. 


they got. . 
You are invited to study the facilities we offer 
Split-hair accuracy like this is normal practice in i ' , ; 
for precision moldings. You may find a quick 
our Plastics Division. ' 
answer to some of your reconversion problems. 


These epoch-marking achievements in precision Simply write or phone our Plastics Division. 


UNITED STATES PLYWOOD CORPORATION 


55 West 44th Street, New York 18, N. Y. 
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Niagara Falls couldn’t 
fill this can in 2 years 














Imagine a can towering 7 miles into the 
stratosphere, with a base broad enough 
to cover downtown Pittsburgh—a con- 
tainer of such gigantic capacity that all 
the water roaring over Niagara Falls in 
2 years couldn’t fill it. 

The billions of square feet of material 
required to build such a can represent 
the annual tin plate capacity of Weirton 
Steel Company, the largest independent 
producer of tin plate in the world. 

This large demand for Weirton tin 
plate, like the extensive market for 






Weirton, West Virginia 


n can 7 miles high? 





Weirton’s many other products, is the 
natural result of Weirton Steel Com- 
pany’s rigid control of quality in all 
manufacturing operations. 

Weirton has the facilities for quality 
Its management, with constant empha- 
sis on advanced steel making practice, 
has been an international factor in pro- 
gressive industrial thinking. And, its 
completely integrated steel mill is an 
outstanding example of what modern 
equipment can mean in maintaining 
strict product standards. 


STEEL CO. 


Sales Offices in Principal Cities 


DIVISION OF NATIONAL STEEL CORPORATION 





INJECTION MOLDING SPECIALISTS 


ARS i 


ai 





ze . re Mast Modern Plostic Molding Plants in the Industry 
= AMOS-MOLDED PLASTICS «+ Division of Amos-Thompson Corporation « EDINBURGH, INDIANA 
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ARMY ORDNANCE AWARD 


FOR MER‘TORIOUS 
PRODUCTION 


E.NGINEERING 


THWEST 


Wastin 


WE ARE PREPARED FOR PEACE! 


Fottowing several years of war production, we now return our facilities and 
experience to the problems of peace. At Northwest we are large enough, yet 
flexible enough to give a personalized molding, engineering, and development 
service to all of our customers. This type of service has made Northwest one of 
the most progressive plastics molding concerns in the United States. 

Our modern engineering and laboratory facilities, combined with our many 
molding methods, assure you that your job will be carried through to your com- 


plete satisfaction. 


Phone or write us today. Address Northwest Plastics, Inc., 2233 University 
Avenue, St. Paul 4, Minnesota. 


Compression molding + Transfer molding Injection molding ° Extrusion molding 
Modern Tool and Die Department + Finishing, Fabricating and Assembling Department 
Laboratory for Development and Production Control + Engineering and Product Design 
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Features BUST Your Product Saées 


® Beautiful ” @ Unbreakable 
® Lustrous ®@ Stainless 


® Colorful ® Rust Proof 


Give your product selling lure, 
modern design, color power, added 
strength, increased safety, durabil- 
ity, flexibility and resilience. 


You can have these benefits using 
parts and products manufactured by 
McInerney Plastics Company from 
Methyl Methacrylate plastic mate- 
rials, such as Lucite and Plexiglas — 
materials of superb qualities. 





Engineering, product design and produc- 
tion skills of the McInerney Plastics Company 
organization are offered you in application, 
planning and manufacture of your products, 
assemblies, or component parts. Your in- 
quiry will have prompt attention. Your orders 
will have the precise production, and attrac- 


tive prices justified by our specialization. Send your inquiry now. 


Ask for Folder No. 27 


Ask for our latest 
free bulletin +27 


b. waicndl 
wile aif 


Executive and General Sales Offices, 27 COMMERCE AVENUE, GRAND RAPIDS 2, MICHIGAN 
Sales Office, Detroit, 911 Fisher Bldg. 
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MEEHANITE 
Allentown, Pa. 
Ansonia, Conn. 
Birmingham, Ala. 
Bridgewater, Mass. 
Brooklyn, New York 
Buttalo, NM. Y. 
Charleston, W. Va. 
Chattanooga, Tenn. 
Chicago, Ill. 
Cleveland, Ohio 
Denver, Colo. 
Detroit, Mich. 
Flint, Mich. 
Hamilton, Ohio The 
Hamilton, Ontario 
Irvington, WN. J. 
Jeannette, Pa. 
Los Angeles, Calif. 
Milwaukee, Wis. . 
Mt. Vernon, 0., Grove City, Pa. 
Newark, N. J., Peoria, Ill. 
New York, N. Y., Mahwah, WN. J. 
Oakland, Calif. 
Orillia, Ontario 
Philadelphia, Pa. 
Philadelphia, Pa. 
Philadelphia, Pa. 


FOUNDRIES 


Trayler Engineering & Mig. Ceo. 
Farrel-Birmingham Co., Inc. 

... The Continental Gin Co. 

..The Henry Perkins Co. 

E. W. Bliss Company 

Pohiman Foundry Co., Inc. 
Kanawha Manufacturing Co. 
Ross-Meehan Foundries 
Greenlee Foundry Company 
Fulton Foundry & Machine Co. 
The Stearns-Roger Mig. Co. 
...Atlas Foundry Co. 

General Foundry & Mig. Co. 
Hamilton Foundry & Machine Co. 
Otis-Fensom Elevator Co., Ltd. 
Barnett Foundry & Machine Co. 
Elliott Company 

.. Kinney Iron Works 
Koehring Company 
Cooper-Bessemer Corporation 
ccc. H. Detrick Co, 


; __The American Brake Shoe Co. 


Vulcan Foundry Company 
---Ke Long, Ltd. 


American Engineering Company 


H. W. Butterworth & Sons Co. 


Florence Pipe Foundry & Machine Co. 


(R. D. Wood Company, Selling Agents) 


Phillipsburg, N. J. 
Pittsburgh, Pa. 

Portland, Oregon 

Rochester, WN. Y. 

St. Louis, Meo. 

St. Paul, Mina. . 
Seattle, Washington.............. 
Spokane, Washington 


...Warren Foundry & Pipe Corp. 
Rosedale Foundry & Machine Co. 
Crawford & Doherty Foundry Co. 
American Laundry Machinery Co. 

Banner Iron Works 
. Valley Iron Works 
Washington Iron Works 


Washington Machinery & Supply Co. 





Hailed as a most important contribution to industry’s grow- 
ing list of new products, the gas turbine recently announced 
by Elliott Company, Jeannette, Pa., depends largely for its 
success upon the Elliott-Lysholm Compressor illustrated. In 
operation air enters the bottom of the casing at the right and 
bites of air are trapped by the pairs of helical lobes. Male and 
female lobes intermesh and compress the air until the dis- 


charge port is uncovered and the air squeezed out as a steady 
flow of compressed air. 


In this compressor Meehanite Castings were used for: 
Casings; .otors (silver soldered to rotor shaft); 
Thrust bearing housings. 


The rotors revolve at a top speed of 18,000 ft. per minute 
and of course are machined to extremely close tolerances and 
they must possess a structural stability to provide maintained 
dimensional accuracy. Temperature variations up to 150°F, 
demand resistance to creep and thermal shock. These prop- 
ertres combined with freedom from galling and good ma- 
chinability are Meehanite’s contributions to this unit. _ 
Write for Bulletin No. 22, a collection of article reprints 


about Meehanite Castings entitled “Stories of Meehanite in 
Industry.” 
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THE WORLD’S LARGEST PLANE 


user Plashou Resin Glue! 


A 212-ton super-cargo flying boat, 
with a wing spread of 320 feet! 


A hull 220-feet long, 30-feet high, 
25-feet wide. A power plant of 
eight 3,000 horse-power engines. 
And a carrying capacity equal to 
that of 2 freight cars, or more than 
60 tons of cargo. 


This is the new Hughes H-4 now 
being completed. It is the world’s 
largest land or water plane .. . and 
it is made almost entirely of wood! 


Enormous quantities of Plaskon 
Resin Glue were used in the con- 
struction of component parts and 
assembly of this superbly-engineered 
wood structure. The tremendously 
strong, permanent holding power of 
Plaskon Resin Glue made possible 
revolutionary new engineering de- 
signs and construction never before 


achieved with wood. High structural 
stability is assured by the indestruc- 
tible, unbreakable bond which 
Plaskon Resin Glue makes between 
wood members. This bond is the 
result of both chemical and physical 
action in the glue, resulting in a 
permanen: “weld” that resists 
moisture, dryness, heat, cold, bac- 
teria and fungi. 

Write for interesting, illustrated free 
book that is filled with ideas, sugges- 
tions, examples and details of how 
Plaskon Resin Glue is used for 
gluing, laminating and veneering of 
wood, paper compositions, canvas 
and other materials. 


It 


#ADE MARK REGISTERED 


* RESIN GLUE « 


PLASKON DIVISION, LIBBEY*OWENS*FORD GLASS COMPANY 
2126 SYLVAN AVENUE, TOLEDO 6, VHIO 


Canadian Agent: Canadian Industries, Ltd., Morireal, P. Q. 


No. 1. Port wing under construction showing 4-engine nacelles. No. 2. Raising wing 
panel from assembly jig for installation of trailing edge structure. No. 3. Looking down and aft 
on top of hull at nose door frame and flight deck. No. 4. Wing Yap being moved out of jig. 
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5400 per hour 


with TOCCO 


O improve engine performance and cut 
costs, this manufacturer altered the de- 


sign of his tappet. A steel push rod seat, brazed 
to the tappet cylinder, was the basic idea. The 
problem was to harden the seat without scale, 
without distortion of the cylinder and without 
affecting the braze ...andtodothis at low cost. 


A TOCCO Induction Heating machine 
with special fixture solved the problem 
with these results: 


THE OHIO CRANKSHAFT COMPANY -e¢ 


THEY GAVE THEIR PROBLEM THE 


TOCCO electrical induction heats the seat 
only to a uniform depth. TOCCO’s integral 
quench then cools the area, hardening it to 
60 R.C. This quick, localized treatment 
avoids scaling and distortion, and does not 
disturb the nearby braze. The quality of the 
result is attested by millions of these tappets 
now in service. 


And as for low cost: Two wheel fixtures 
keep the tappets turning into the inductor 
and quench. Operators simply load the 
wheels. The tappets drop out at the bottom 
at a cost-cutting rate of 5400 per hour. 


How about your problem? The TOCCO 
Engineer nearby and the TOCCO Develop 
ment Laboratory are at your service. Write 
for free copy of ‘“‘Results with TOCCO”’. 


Cleveland 1, Ohio 





INDUCTION 


HARDENING, BRAZING 
ANNEALING, HEATING 
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SHEEYS e EXTRUSIONS « MOLDED 


Cut, molded or extruded —Acadia Synthetic Products can 





be processed to the closest tolerance to meet your most 
exacting requirements—in any shape, size or type of syn- 
thetic rubber you need. 

Chemically, too, they can be compounded to match 
specific conditions with emphasis in varying degrees on 
resistance to air, light, petroleum, ozone, etc...or qualities 
found in natural rubber—and some that are not. 

Tell us the characteristics, or combination of character- 
istics, you need. Acadia’s engineers are ready to help you 
work out the exact synthetic necessary. 


WRITE US TODAY! 
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TAYLOR MANUFACTURING CO. 


3086 W. MEINECKE AVE., MILWAUKEE 10, WIS. 


{Sales representatives in 20 principal cities) 
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pierce. 











Diagram of positioning buttons 
formed on the flanges. The punch 
side was made larger than the die 
side so that the metal would not 


Castings formerly used for 








Representatives mm Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver. Detroit. Fort Wort! 
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these counting device hous- 
ings weighed 3 lbs. 4 oz. each. The 
stamped redesign is only about half of 
this weight. The whole job could not 
be stamped, so a screw machine part 
was attached to one half through a 
“D” hole. To permit assembly of an 
oil cup, this same half had a hole 
pierced in it and was then extruded 


Worcester 


711 Barber Avenue 


Redesign for Stamping 
Cuts Housing Weight in Half 











to permit assembly of an oil cup 
This method saved making the parts off 
a heavy gauge material throughou 
The design was also worked out so thi 
one set of tools made both halves 
This is another example of a stampint 
user saving money through Preste'f 
ingenuity. We invite you to talk ove 
your problems of design or productio! 
with our engineers or representatives 


SED STEEL CO. 


Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


Indtanapolts, L Angeles. New York. Philadelphia, Syracuse, Tor 
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An Instrument Panel of 
Panelyte is non-rattling 
and warm to the touch. 


Panelyte Front Seat Back 
Tops are both economical 
and stylish. 


pes molded of Panelyte plastic have five realistic ad- 
vantages: (1) weight saving; (2) freedom from corrosion; 
(3) ease of finishing; (4) reduction of vibration and “rattling”; 


(5) pleasant to the touch. 





Panelyte engineers are equipped to assist in the design 








A light, warm-feeling 
Glove Compartment Door. 


of molded (and fabricated) parts which logically can, or 


should, be made of Panelyte. 


Mass production techniques . . . demonstrated before 


Pearl Harbor , . . improved under urgency of war dernands 
. assure deliveries to meet the most exacting schedules. 
If you would like samples of Panelyte and our factual 


. A rust proof, sturdy, light 
oF Geena yee weight Deck Lid... 
molded of Panelyte, a 
worthwhile saving in 
"0 is effected. 


WCC al pole LE Wc: 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, 
los Angeles, Nashville, New Orleans, Phoenix, 
Portland, St. Louis, St. Paul, San Francisco, Seattle, 
Syracuse, Trenton: Buenos Aires, Johannesburg, 
Mexico City, Montreal, San Jose, Sao Paulo, 
Sydney, Toronto, Vancouver. 


“Engineering Data Book,” please write . . 


would prefer to have a Sales Engineer call on you? 









*® MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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Hecast is a new fabricating technique for 
quantity production of small metal parts hav- 
ing rigid specifications. Ipcast parts with their 
previously impossible specifications, open new 
avenues for expansion of design. 

All in a day’s work for Ipcast is the produc- 
tion of small parts ‘calling 
for metals hard or impossible 
to machine—close tolerances 


—plain and intricate con- 





tours—weights from a frac- 


*..< IPCAST BABIES’ 











tion of an ounce to one-quarter pound. The 
Ipcast field starts where metals, tolerances and 
finishes prohibit the use of ordinary methods. 

If a part cannot be economically produced 
to your requirements by machining, pressure 
die casting, forging, screw machine or punch 
press, we suggest sending us a detailed draw- 
ing. with complete specifications on metal, 
tolerances, finish, yearly volume and rate of 
delivery. Be sure to include an actual sample 


of the part. Address all inquiries to Dept. A. 





ILLENOIS PpIreaci3hAseS 


CASTING COMPANY 
S13 W. SIXTEENTH ST., CHICAGO 6, ILL. 
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a in production quantities 
etal, 
te of 
mple 
t. A. oping this service into an important part of our business, Our equipment 





Our quality of workmanship and dependable deliveries are quickly devel- 


enables us to handle work from bench to 100-ton press size. Send us sketches, 
blueprints or samples and let us quote you. If your requirements are not immediate, 
file this ad for future reference. 


LAMINATED SHIM COMPANY, INCORPORATED 
63 Union Street Glenbrook, Conn. 


2305 


vet’ ENGINEERING ~ NoveMBER, 1945 








Walter Motor Truck, Model AC-VD, 
equipped with special 12 yard Heil 
Rock Body and Twin Telescopic Hoist 

for use in open pit iron mine handling. 


ECHANICAL muscles” just don’t 

“happen.” Hydraulic pressures 
would be impotent without pressure-resist- 
ant channels to confine them. Mechanical 
tubing of adequate strength is an import- 
ant part of hydraulic devices. Globe builds 
mechanical tubing that provides strength 
with light weight for hydraulic and many 


structural applications. 


Here is another example of Globe's ability 


to supply tubing in a wide range of sizes, 
analyses, and types, for a variety of needs. 
And when you specify “Globe” yeu are 
sure of uniformity and quality in tubing 
—mechanical, pressure, corrosion resistant 
applications. 


GLOBE STEEL TUBES CO. | 


Milwaukee 4, Wisconsin, U.S. A. 


wk STAINLESS STEEL TUBES ye PRESSURE TUBES ye GLOBEIRON TUBING % GLOWELD TUBES 
tek CONDENSER AND HEAT EXCHANGER TUBES te MECHANICAL THRING 
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Here’s Strength and 


NAX 


H-TENSILE STEEL 


( LS) 


Toughness to Take the Place of MASS 


N-A-X HIGH-TENSILE steel ties in with the 
modern trend in the nation’s automoti 
industry away from mass toward lighfer, 


more efficient designs. 


Its great inherent strength and toughness— 
made practical by the exceptiogfal forma- 
bility of this fine-grained syel—can be 
applied to cut down deadweight or increase 
strength in a score of ayfomotive parts. 
Frames, wheels, spring sySpensions, torque 


arms, engine suppory body parts and 


bumpers are examplg of automotive parts 


sREAT STEEL 


FROM 
REAT 


*Formability, too 


that can benefit by the outstanding prop- 
erties of N-A-X HIGH-TENSILE steel. 


Let’s boil it down to this: Where reduced 
mass and weight are desirable, N-A-x HIGH- 
TENSILE can cut them down without sacri- 
fice of strength. Where increased strength 
and durability are demanded, N-A-xX HIGH- 
TENSILE can do the job using the same 
sections. And where strength combined 
with exceptional cold-formability is the 
primary goal, as in the case of bumpers, 


N-A-X HIGH-TENSILE is Outstanding. 





GREAT LAKES STEEL 





LAKES ‘ N-A-X ALLOY DIVISION + DETROIT 18, MICHIGAN 
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UNIT OF NATIONAL STEEL CORPORATION 











500 TON SELF CONTAINED 
OIL-HYDRAULIC POWDER 
FORMING AND COINING PRESS 











Siok eee es 


— 
a 
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TW») -10)-)-13-3— - INC. 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK NF 
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Zine and Cadmium, too, can have the added 
qualities of corrosion protection and increased 
finish life through Bonderizing. The Bond- 
erite process for Zine and Cadmium: 





% Provides a uniform coating. 


% Penetrates small apertures and recesses readily. 
(Important in treating complicated diecast, threaded 
or intricate parts, where corrosion or change in 
dimension might affect assembly or operation.) 


Does not materially affect mechanical dimensions. 


Is insoluble in water and impervious to normal, 
elevated drying or baking temperatures. 


Does not require elaborate equipment or highly 
skilled personnel. 


Provides an excellent base for paint. 


Write for New Technical Bulletin just pub- 
lished giving full information on Bonderite 
for Zine and Cadmium. 


PARKER RUST PROOF COMPANY 


2179 E. Milwaukee Avenue «+ Detroit 11, Michigan 


HOLDS PAINT TO STEEL INHIBITS RUST RETARDS WEAR 


PARKER PRODUCTS CONQUER RUST 
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Like the Wall of China, Penciites | is a symbol of permanence. 
After many years of reference, filing and printing, pencil 
drawings on Penciltex continue to make good prints. Penciltex 
has proven its claim to provide permanent engineering rec- 
ords without sacrificing the drawing speed of pencil. Penciltex 
is another successful Post idea to provide better drafting 
room methods. Penciltex is made only by Post. 


The Frederick Post Company 


3650 AVONDALE AVE. © CHICAGO 18, ILLINOIS 
DETROIT * HOUSTON + CHICAGO + LOS ANGELES * MILWAUKEE 








INSTRUMENTS - EQUIPMENT - BLUE PRINT PAPERS - KINDRED SENSITIZED PRODUCTS 


NATION WIDE NETWORK OF POST DEALERS 


Atlanta Jack. 2121 Dayton Adams 9174 Kansas City Victr. 788) Omaha Atlantic 7890 Seattle Main 4022 










lirmingham 3-8183 Denver Ch. 3677 Knoxville 3-4944 Philadelphia Lom. 7044 Syracuse 4-8218 
oston ... liberty 4690 Detroit Ran. 8483 los Angeles Tri. 8164 Pittsburgh Atl. 3350 Tampa - M-8377 
beiete Cleve. 0370 Ft. Wayne Ant'y 4142 Memphis 8-6796 Portland Atwater 8681 eee Adams 7224 
chicago Key. 7000 Fort Worth 3-3244 Milwaukee Marq. 7246 St. Lovis Chestnut 0688 re 
cincinnati Main 6644 Houston Preston 3101 New Orleans Ray. 0331 Salt Lake City Tulsa Sagar tes aeenec DOES 
teveland Ch. 7347 Indianapolis Mkt. 4466 New York Wis. 7-7678 . Salt Lake City 4-7823 Washington ..................Natl, 4063 
-olumbus : Main 3420 Jacksonville 5-2166 Oklahoma City 3-6306 San Francisco Nou. 5975 Wichita SR 
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Let Mullins 





] The proper use of metal stampings can 

simplify that new post-war product of 
yours, and reduce its cost. But where should 
you use stampings? Let Mullins’ stamping 


: 
» engineers help you decide... 


5 
3 
< 





4 If you find you can use Mullins Service. 
you know in advance exactly what it 
vill cost. Mullins submits a complete produc- 
tion proposal for your approval . . . giving 
ou an accurate check on the savings made 
possible by stampings ... 


Manufacturers of 


| 
| 
by Mullins. | 





Every manufac- 
tured article you 

uy and sell helps 
maintain national 
prosperity by 
keeping men and 

ollars at work 





2 


lollars to Work 


Put D 





The FREE American Way 





Mullins Manufacturing Corporation 
Salem, Ohio 


Plants at Warren and Salem, Ohio 
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check your new designs 


Mullins knows how to use pressed meta! 

to best advantage. Intricate castings or 
forgings can be replaced by lighter stampings 
of equal strength. Many complicated close- 
tolerance parts can be made by brazing or 
welding stampings together .. . 


5 Production of parts for your product 
starts with the making of dies. Here, 
Mullins’ experience is a definite help. Mullins 
knows how to make dies that eliminate 
stamping operations, forming complicated 
parts to close tolerances .. . 








These refinements in design will probably 

change your production set-up. Mullins 
engineers can often eliminate several assem- 
bly operations by supplying you with pre- 
fabricated parts .. . 








Some of the largest presses in existence 
are ready to make your parts in Mullins 
plants. Mullins can produce any quantity 


of medium or large size stampings you need, 
and deliver on a schedule that exactly meets 
your production plans... 


A day or two spent with Mullins’ engineers has shown 
dozens of manufacturers how to make a good product 
better; and make it at lower cost. Even if you have a 
design that “can’t use stampings” it may pay you to 
have us look it over. We have made a good many “im- 
possible” stampings in our 50 years of experience, and 


in each case the product was improved. We’d like a 


chance to check your designs before they get too far along. Our 


engineers are ready to work with you right now. Just tell us what 


you're going to make and when we can help you with your plans. 





ullins. 


LARGE PRESSED METAL PARTS... 
PORCELAIN ENAMEL 


DESIGN ENGINEERING SERVICE 
PRODUCTS 





BLUEPRINT 
YOUR POST-WAR 


LASTICS 


Design of a molded part is the first consideration 
of Watertown engineers. This includes considera- 
tion of dimensions, form and ultimate use and 


Mn 





involves choice of material as well. 


The preliminary steps to intelligent planning are part of Watertown’s 
complete service. They include: 
Consultation on design and function of part 
Choice of material and tailoring of materials to meet requirements 
Building of model and construction of sample mold cavity 
Testing of sample molding to insure performance in actual use 


Construction of multiple cavity mold based on experience obtained 
from sample. 


Molding by compression, injection or transfer press. 
Testing, finishing and assembling 





For over 30 years Watertown has offered a com- 
plete custom service. If you are planning to use 
plastics, check with our engineers. The Watertown 
Manufacturing Company, 1000 Echo Lake Road, 
Watertown Connecticut. Branch office—Cleveland. 
Sales offices in Chicago, Detroit, Milwaukee, New 
York and Hawaii. 





Send for the new Watertown 
Book of Plastics. 


Write to Department D, The 
Watertown Manufacturing 


Company. 





A NAME AS OLD AS THE PLASTICS INDUSTRY 
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features 


REPLACEABLE BLANKS 


Kennametal blanks are at- 
tached by Phillips head 
screws. Twotypesare avail- 
able: fine (30 teeth per 
inch); and coarse (20 teeth 
per inch). 


LIGHT WEIGHT 


Weighs less than one lb. 
Can be handled with ease, 
and used for long periods 
of time with minimum ex- 
penditure of energy. 


HAND-FITTING GRIP 


Handle is comfortable— it 
fits the hand; provides se- 
cure grip. Opposite end of 
file provides convenient 
finger hold. 


SPECIFICATIONS AND PRICES 





ou) ae IMPRWED 
KENNAMETAL LATHE FILE 


© CUTS STEEL NO ORDINARY FILE CAN TOUCH 
® PERMITS FILING SPEEDS 3 TO1O TIMES 
THOSE POSSIBLE WITH STEEL FILES! 
® OUTLASTS MILL CUT FILES 50 To 200 TIMES 






























This new Kennametal Lathe 
File retains all the time- 
and cost-saving character- 
istics of previous designs 
—cuts steel up to 62 Rock- 
well C hardness; does outstanding job on cast iron 
and non-ferrous materials; permits filing opera- 
tions at carbide tool turning speeds; produces 
superior finish. 


And now, in addition, it provides these new 
features — longer filing surface; quick, easy blade 


replacement; greater handling convenience. 


The filing surface comprises two 4” long 
Kennametal blanks which have cylindrical nuts 
=e brazed to them, and are attached to the aluminum 
alloy handle by screws. After long service (up to 
200 times that obtained from steel files) the blanks 
can be readily replaced. 


q The handle grip has a thumb rest and knuckle 

. guard. An extension of the handle beyond the filing 

surface provides a secure finger hold. A hole in this 
extension permits the file to be hung up. 


On the first production run, a Kenna- 
metal Lathe File usually saves its cost 
many times over. Order one—let it 
demonstrate to you an astonishingly 


low filing cost-per-piece 








OMPLETE FILE i FILE BLANK—2 REQUIRED 


( KBNNAMETAL 
































— PRICE || TEETH/ PRICE 

~ oe EACH cat om INCH EACH L SUPERIOR CEMENTED CARBIDES 
: F-453 3 7. igre 

45 $18.50 F.452 2 "ae 4 Oe: 0 a del ae 
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"You have never let us down. 
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WAR DEPARTMENT 
OFFICE oF THE CHIEF OF ORDNANCE 
WASHINGTON, Do. ce 


28 July 1945 


Mr. L. P, Held, Vice President 
Mt. Vornon Die Casting Corporation 

118 Pear) Street 

Mt. Vernon, New York 

Dear Mr. Held; 

News of the awarding of a fourth star for your 
Army-Navy "p* Pennant is most gratifying, the Ordnance De- 
partment has 
poration for a vital portion of its war Production, and 
you have never let us down, 

I wish it were Possible for me to Personally 


thank all of your employees for their contribution to the 


outstanding Job which has resulted in this fourth star a. 


ward. As laok of time Prohibits me from making this per- 


Sonal contact, I an asking that you convey my thanks and 


®ppreciation to 211 of then. 


incerely yours, 


XALQ 
ie E. CAMPBELL, Jr. 


General, Chief of Ordnance 


“ah 


‘a, Pees 
Se 8 ae 


T _— . Q 5 
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Special Electrical Qualities 
Thermal Endurance 
Hermetic Sealing 
Mechanical Strength 
Corrosion Resistance 
Precision 
Permanence 
Metallizing 
Dimensional Stability 
High dielectric strength — high resis- 
tivity—low power factor—wide range 


of dielectric constants—low losses at 
all frequencies. 

Permanent hermetic seals against gas, 
oil and water readily made between 
glass and metal or glass and glass. 
Commercial fabrication to the fine 
tolerances of precision metal working. 
Corning’s metallizing process produces 
metal areas of fixed and exact specifi- 


cation, permanently bonded to glass. 


S YOU plan post-war electronic products, give a thought to versatile glass. We 


really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 


from which to select those especially suited to your electronic applications. Let us show 
what glass can do for you. We may already have a solution — or Corning Research can 
find the answer for you. Phone Corning 2852 or wire Electronic Sales Dept., R-11, Bulb 
and Tubing Division, Corning Glass Works, Corning, New York. We'll have a man on 


the job promptly. 


1 


NCANIS +s a ae RINE anode ne iaeoeeee 


esearch in Glass 


CO; 
g 
a 


Cel ae -_~<- a — ana . ee “ . 
“PYREX”, “VYCOR” and «CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N, ¥. 
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POSITIVE GAGING WITH ELGIN 
SAPPHIRE 


Elgin Sapphire Dimensional Fidelity Saves 


Man-hours . . . Materials . . . Money! 
All too often, gage quality alone determines the 
difference between rejection or acceptance of satis- 
factory paris. That's why hundreds of manufac- 
turers specify Elgin Sapphire Gages. The almost 
unbelievable dimensional fidelity of Elgin Gages 
is helping to improve and increase production. cut 
down costs and save waste. Get the facts! 
Here are the answers to some questions you're 
sure to ask about Elgin Sapphire Gages: 
9. Why are manufacturers everywhere installing 
Klein Gages? 
They eut produciion costs. (Case history proofs 
gladly furnished. ) 
Will Elgin Sapphire Gages burr? a. 
No. they are not subject to burring as are You don’t have to “baby” an Elgin Sapphire Gage. 
: F This one has been used more than a year and a half 
accurately as a result of unnoticed damage to ... gaging more than a million close-tolerance piece 
the gage. parts. 
Are they available in all sizes? 
ans aes —— weed be made. Investigate Elgin Sapphire for: GAGES e THREAD 
No. Sapphire is not subject to phase changes GUIDES ¢ EXTRUSION DIES * KNIFE EDGES ¢ 
affecting steel and other metals. It perma- SPRAY NOZZLES ¢ SOFT WIRE DIES ¢ BURNISHING 
nently maintains dimension. Elgin Sapphire TOOLS © PRESSURE VESSEL WINDOWS ¢ HONING 
requires no seasoning or aging ... is chemi- STONES 
cally inert and inherently stable 


steel gages. It is impossible to gage parts in- 








Sapphire Products Division of the 


Elgin National Watch Company LG | N 
Aurora, Illinois, U. S. A. . , 


* 
SALES SOLICITORS: m hee 
NEW YORK CITY fel iie Wclepm SS). eli} Si ela mm lis licr |, | 
John F. Diehl Company, Elgin National Watch Charles R. Burgess & 


1728 Grand Central Company, Asso., 
Terminal 35 E. Wacker Drive 838 Maccabees Building DIMENSIONAL FIDELITY IN 


BUFFALO, NEW YORK ANDERSON, INDIANA Disa Coawcniia GAGING OPERATIONS 
Don W. Patterson Mr. R. L. Witsche, ; 
b H. E. Linney Company, 
Company; ast. og 5801 College Avenue 
2012 Rand Building 1030 Sherman Street » 51 
AMSTERDAM, NEW YORK CLEVELAND, OHIO LOS ANGELES, CALIFORNIA PORTLAND, OREGON SEATTLE, WASHINGTON 
John E. Larrabee Co., Production Tool Co., Burklyn Company, Burklyn Company Burklyn Company 
3 Market Street 2479 Lee Road 3429 Glendale Bivd. 723 E. Burnside Avenue 1305 Dexter Avenue 
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you can gel lo work wtth — 


NOW 





here’s 


| 
| 


Here’s a new Dow plastic that gives you the rare opportunity to put your plastic 
plans to work—RIGHT NOW! Most plastics are still short. But this new Dow 


development—its durability and effectiveness proved in war—is now freely avail- 








al able for the many peacetime jobs that call for its unique qualities. It may be just 
ce the thing you need. Suggested applications include tools, electrical insulation, 


home appliances, sporting goods. Field experience and Dow research point unmis- 


takably to a world of opportunities for new and profitable civilian applications. 


ie Full data is waiting for you. Push| your plastic program—NOW—ask Dow about 
HING Styraloy at once! 
NING 





STYRALO 





Y 





PLASTICS 


STYRON e STYRALOY e ETHOCEL 
ETHOCEL SHEETING e SARAN ¢ SARAN FILM 
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Topay is the time to plan; the way to 
plan is with the help of your experienced custom molder. 


The experience of Plastic Manufacturers in designing, 
engineering and molding can help you to secure the 
best results from plastics for your peacetime products 
and product parts. 








Each of the many plastic materials has its own group of 
properties to recommend it for specific applications and 
conditions of service. The material and the method of 








molding must be determined with an understanding of 
ee plastics performance and requirements of your product. 





COMPLETE SERVICES FROM To get the fullest benefit from plastics, consult with us 

DESIGN TO ASSEMBLY during your early planning. Perhaps product design 

MOLD MAKING should be changed to permit savings in cost of dies, or 

to provide closer tolerances or greater strength. Perhaps 

plastics combined with metals may solve a problem for 

TRANSFER MOLDING you. We have developed special techniques in this work 
that may result to your profit. 


INJECTION MOLDING 


COMPRESSION MOLDING ‘ . , ; , 
For information on our services, in convenient reference 


form, write for Folder File PE 11. 














PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-—A. & M. Accessories Ltd.. 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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DIE CASTINGS | 


“Controlled Metals’’ assure strength, accuracy, finish 
when you specify Auto-Lite Die Castings. Porosity is 
held to a minimum . . . design changes can be made to 
eliminate defects . . . metal can be better controlled for 
casting through such thorough practice as spectograph 
analysis, metallographic studies and X-ray inspection. 
Once the standard is set uniformity is assured. 


With “Controlled Metals’’ g0 complete facilities for die 
casting, machining and finishing either in zinc or alumi- 
num. Engineers and manufacturers will find at Auto- 
Lite the strength, accuracy and finish with which die 
castings help supply the improved product demanded by 
today’s markets. For information, write: 


THE ELECTRIC AUTO-LITE COMPANY 


600 S. Michigan Avenue, Chicago 5, Illinois 


Die Casting Division 


Woodstock, Illinois 


723 New Center Bidg., Detroit 2, Michigan 


TUNE IN AUTOLITE RADIO SHOW STARRING DICK HAYMES—SATURDAYS 8:00 P. M.—E.T. on CBS 


> " 
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WHAT NEXT. 


WILL THEY DO 


WITH FIBERG 
UF GLASS ? 
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conditioners 














THE ATOMIC BOMB PLANT at Oak Ridge, Tennessee, con- 


tains what is believed to be the world’s largest air conditioning 
installation. And Dust-Stop* Air Filters are used to clean the 
air circulated through the acres of buildings and vaults. 
Dust-Stops are used here for the same reason that they are 
standard equipment in most forced-warm-air furnaces and air 
because of their superior efficiency in trapping 
dust. dirt and lint, And they’re easy and inexpensive to replace. 


neni 











EXOTIC BLOOMS ana perishable foods can now be flown 


to distant markets, in special refrigerated containers insu 
lated with Fiberglas* Thermal Insulation. Fiberglas is used 
because of its unique combination of desirable qualities. Ii 
has high insulating efficiency, is lightweight, moisture 
resistant, has lasting resilience and will not rot or decay 
Fiberglas is practically a “lifetime” insulation. That’s why 
it is, today, the leading insulating material for refrigerators, 
ranges and other domestic appliances. 














Fibergias products offer you 
a combination of superior 
advantages not found in any 
other material. These few 
examples of Fiberglas in use 
may suggest its possible 
advantageous application to 
your products or manufactur- 
ing processes. Fiberglas field 
engineers will welcome an 
opportunity to discuss your 
problems and help you de- 
cide where this unique mate- 
rial can serve you best. Write 
Owens-Corning Fiberglas 
Corp., 1807 Nicholas Build- 
ing, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd, 


fon 


Oshawa, Ontario, 











FROZEN FOODS give new mean- 


ing to “good living”. And Fiberglas 
Insulation helps them do it—through 
its wide use in food processing, cold 
storage and locker plants, dispens- 
ing units and refrigerated cars 
and trucks. This efficient insulating 
material consists of fine, interlaced 
glass fibers with myriad entrapped 
air spaces which block the passage 
of heat to help keep frozen foods at 
their best and hold down refriger- 
ated equipment operating costs. 








LOOK FORWARD to new lightweight, yet 


very strong, luggage and carrying cases 
made of plastics reinforced with Fiberglas 
fibers. Such plastics laminates have great 
tensile, compressive, flexural and impact 
strength per unit of weight. And they will be 
long-lasting and durable because this new 
Fiberglas-base material resists heat, mois- 
ture, fungi and bacterial growths that attack 
leather and organic fabrics. 











FIBERGLAS 


*T.M. Reg. U.S. Pat. Off. 








Propuct. ENGINEERING — NovemseEr, 194) 











e flown 
rs insu 
is used 
ities. It 
noisture 
F de ay. 
it’s why 


rerators, 


Freedom Forge—now “Standard Steel’’—was producing some of the ‘‘Best iron in the country” 


This ancestor of today’s sewing ma- 
chine was invented back in 1850, and 
seems like an ‘‘old” development. Yet 
when it was new, Freedom Forge had 
already been an important iron suppli- 
er for 55 years and was producing 
me of the best wrought iron in the 
intry, accepted as being equal to 
e best Swedish or Russian product. 
The cold-blast furnaces used 205 
shels of charcoal per ton of iron, and 
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refinement required 125 bushels of 
charcoal per ton of blooms. The char- 
coal was obtained from countless acres 
of forest, spread over adjoining moun- 
tain ranges. Metal was worked with 
1,500-pound wooden helve hammers 
and four-ton cast iron helve hammers 
... advanced equipment for the day. 

The 150-years of know-how that 
started with Freedom Forge is serving 
industry at the original location, in 


THE BALDWIN 


the Standard Steel Works at Burnham. 
Whatever your casting and forging 
needs, the best short-cut toward per- 
manent satisfaction is to ‘Standardize 
on Standard.” The Baldwin Locomo- 
tive Works, Standard Steel Works 
Division, Burnham, Pa., U. S. A. 
Offices: Philadelphia, New York, Chi- 
cago, Boston, Washington, Cleveland, 
St.. Louis, San Francisco, Houston, 
Detroit, Pittsburgh. 


So BALDWIN 


STEEL FORGINGS & CASTINGS 








Illustrated is Remington Rand’s High Speed photo copying equipment 
which quickly and economically reproduces photos up to 20 x 24”. These 
machines are finished to stand up under rugged service, with hard, 
durable, smooth textured Nu-Spede Wrinkle Black by Lowe Brothers. 


Unusual Baking Conditions Do Not Affect 


4 


The Smooth UNUVARYVING Texture 


of Lowe Brothers Nu-Spede Wrinkle Finish 


As ils name implies, Lowe Broth- 
ers Nu-Spede Wrinkle Black is 
designed to expedite the finishing 
of many products which must 
have eye-catching sales appeal 
and a tough, durable resistance 
to rugged service conditions. 

In addition to having a hard, 
smooth texture and excellent re- 
sistance to abrasion, Lowe Broth- 
ers Nu-Spede Wrinkle Black has 
exceptional and long-lasting elas- 
ticity and durability. 

Furthermore, Nu-Spede 
Wrinkle’s ability to give unvary- 
ing texture despite unusual bak- 
ing conditions, is an outstanding 


356 


feature which greatly contributes 
to efficient and economical pro- 
duction. For example, even 
though the component parts of a 
product finished with Nu-Spede 
Wrinkle remain on a rack before 
being placed in baking oven as 
long as 45 minutes apart—the 
same uniform texture character- 
izes each final part. 


They finished 
their job—let's 
finish ours! 
Buy Victory Bonds! 


Why not call on Lowe Broth- 
ers’ experience in supplying fin- 
ishes to a wide variety of impor- 
tant manufacturers of machinery 
and equipment to solve your fin- 
ishing problem? Request for ad- 
vice involves no obligation. 

INDUSTRIAL SALES 
THE LOWE BROTHERS CO. 


Dayton, Ohio 


Lowe Brothers 


FINISHES for Industry 
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or, Plastics March Qn! 





You'll see the difference in your 
postwar plastic parts. The old idea 
of cramming material into the mold 
by main strength and brute force 
has vanished along with the corset. 


HFRE’S AN EXAMPLE. We used to 
mold this connector plug housing 





in a 150-ton press. Now we use 
Heatronics (radio-frequency pre- 


heating) and get better results with 
75 tons of pressure. Specifically, we 
get better cure, uniform density, 
better finish, less internal stress, less 
or no washing of inserts and all- 
around improvement of properties. 


OTHER MOLDERS will go in for 
Heatronics more extensively, of 
course. The point is, we have had 
substantial experience with it for 
the last year and a half—have been 
building our installations since 
RCA delivered us the first unit in 
the industry. Our pioneering is be- 





hind us—just as with every other 
development that has come along 
since we started molding back in 
the earliest days of plastics. We can 
show you applications to prove it. 





IN FACT, we can prove plenty of 
things about plastic molding, if 
you're interested. Now! Ask for a 
Kurz-Kasch engineer! 


_ Korz-Kasch 





Kurz-Kasch, Inc., 1415 South Broadway, Dayton 1, Ohio. 
Indianapolis © Los Angeles ® Dallas ® St, Louis ® Toronto, Canada. Export Offices: 89 Broad Street, New York City 


) : 
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For over 28 years Planners and Molders in Plastics 
Branch Sales Offices: New York © Chicago ® Detrol? 


357 





LABORATORY 


The Felters Company controls every step in the making of felt 
for your cut parts. Thus, you can be sure of getting not only 
the right shape, but the right quality, weight and thickness. 


Zh 


Se 
Re 


The Felters Company cuts felt parts in any desired shape. And 
the new Cut Felt Parts Manual makes ordering easy—permits 
you to order with complete assurance that your parts will be 
promptly and accurately supplied. 


For Every Felt Requirement 
Felters felt is used for buffers, lubricating 
wicks, base cushions, washers, bearing seals, 
acoustic control, insulation, padding, vibra- 
tion absorption and for hundreds of other 
purposes. 


58 


The Felters Company 


210-D SOUTH STREET, BOSTON, MASS. 


Offices: New York, Philadelphia, Chicago, Detroit ¢ Sales 
Representatives : Dallas, Nashville, St. Louis Mills: Johnson 
City, New York; Millbury, Mass.; Jackson, Michigan 
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¢ MOLDING COMPOUNDS 
¢ INDUSTRIAL RESINS 

e ADHESIVES s CEMENTS 
e OIL SOLUBLE RESINS 


OLE. “Cryfervence ee Le, Yi 


DURITE PLASTICS 


INCORPORATED 


Frankford Station P. O. * Philadelphia 24, Pa. 
REPRESENTATIVES LOCATED AT: 
3838 Santa Fe Ave. 245 W. Franklin St. 6155 Yorkshire St. 18421 Lynnton Road 352 Plymouth Road 
Los Angeles 11, Cal. Morrisville, Pa. Detroit 24, Michigan Cleveland 22, Ohio Union, New Jersey 
4226 Cedar Springs 1274 Folsom St. 2711 Olive St. 67 Lexington Ave. 4851 S. St. Louis Ave. 
Dallas 4, Texas San Francisco 3, Cal. St. Lovis 3, Mo. Buffalo 9, N.Y. Chicago 32, Ill. 
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* NITRALLOY — HARDEST STEEL SURFACE KNOWN 


Priorities are off. Nitralloy is available again 
—in any quantities—to fight wear and fatigue 
in civilian metal products. 

The endurance, the selling features, that 
Nitralloy can impart to peacetime machines 
is indicated in the performance of Nitralloy 
in war. In army tanks, Nitrided Nitralloy 
parts operated against each other in sand, 
moist atmosphere and heat—without lubrica- 
tion—and stood up. Engines with cylinder 
barrels, reduction gears and other vital parts 


of Nitralloy carried bombers the equivalent * 


of eight and ten times around the earth, 
without overhaul. 


With an approximate Vickers-Brinell 
value of 900 to 1100—with its ability to retain 
hardness at temperatures up to 750° F.— 
Nitralloy merits the investigation of design 
engineers for extra life and reliability in 
bearings, cams, pump parts, shafts, gears . . . 
any application where wear is a factor. 

Nitralloy licensees and warehouses can 
supply your needs today. For details on how 
you may apply Nitrided Nitralloy to best 
advantage, write on your business letterhead 
for booklets “Nitralloy,” “Hardness,” 
‘Fatigue of Metals” or “Wear.” 











Companies Licensed by The Nitralloy Corporation 
Allegheny Ludlum Steel Corp........ Watervliet, N.Y. 
The Babcock & Wilcox Tube Co.. Beaver Falls, Pa. 
Bethlehem Steel Co ...Bethlehem, Pa. 
Carnegie-Illinois Steel Corp. ..Chicago, Ill. 
Copperweld Steel Co....... ...Warren, O. 
Crucible Steel Co. of America... New York, N. Y. 
Firth-Sterling Steel Co.. ‘ McKeesport, Pa. 
Republic Steel Corporation Cleveland, O. 
The Timken Roller Bearing Co. ...Canton, O. 
Rotary Electric Steel Co....... Detroit, Mich. 
Vanadium-Alloys Steel Co.. A Pittsburgh, Pa. 
Atlas Steel Limited........ ...Welland, Ontario 


Operating & Accredited Nitriding Agents 
Commercial Steel Treating Corp..... Detroit, Mich. 
Ou 2) North bay N. J. 
The Lakeside Steel Improvement Co.........Cleveland, O. 
Lindberg Steel pees Co. Chicago, Ill. 
Link-Belt Co........ ‘ Philadelphia, Pa. 


Met-Lab, “Tne. ze ; Philadelphia, Pa. 
New England Metallurgical Corp.. ; Boston, Mass. 
Pittsburgh Commercial Heat Treating Co. 
Pittsburgh, Pa. 
.. Cincinnati, O. 
.. Lansdale, Pa. 


THE 


NITRALLOY 
CORPORATION 


230 PARK AVENUE 
NEW YORK 17, N.Y. 


Queen City Steel Treating Co. 

Rex & Erb : 

The Salkover Metal Processing Ce. Inc. 

tong Island City, N. Y. 

w ..Milwaukee, Wis. 
Ferndale, Mich. 

..Teronto, Ontario, Can. 


Manufacturers of Nitralloy Steel Castings 
Milwaukee Steel Foundry Div., 
Grede Foundries, Inc.. 


Warehouse & Stock 


Wesley Steel Treating Ler 
N. A. Woodworth Co 
Ontario Research Foundation... 


Milwaukee, Wis. 


A. Milne & Co.. iia 
Joseph T. Ryerson & Son, ‘Inc... 
Edgcomb Steel Company... 


New York, N. Y. 
Chicago, Ill, 
Philadelphia, Po. 
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The versatility of Amphenol engineers is evidenced in the varied electronic 


applications for which they have designed and produced components. Many 


of the now standard sockets, connectors and cables produced by Amphenol 


were originally created to surpass the most exacting specifications. 


Products illustrated here are but a few of the thousands of items that com- 


prise the complete Amphenol line including U.H.F. Cables and Connectors, 
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Conduit, Fittings, Connectors (A-N., U.H.F., British), Cable 
Assemblies, Radio Parts and Plastics for Industry. 
Your inquiry regarding the adaptation of standard 
Amphenol components or designing of special pur- 
pose units will receive prompt, careful and con- 
fidential consideration. 
AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 
In Canada * Amphenol Limited + Toronto 


U.H.F. Cables and Connectors - Conduits - Fittings 


* Connectors (A-N., 
U.H.F., British) - Cable Assemblies - Radio Parts - 


Plastics for Industry 
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TO TRIM THE COST OF PARTS... 


All of these parts are made 
from Shelby Seamless Tubing. 


1. and 4. Clutch bearing shells 


. Roller for conveyor 


2 
3. Spacer for bearings 
5 


4 and 6. Airplane engine suspen- 
sion parts 


Re-design with 


SEAMLESS TUBING 


OMPETITION is going to be stiff—and every few cents 
4 you can trim from the cost of parts will put you in a 
better competitive position. By using Shelby Seamless 
| | ' g , 
Tubing instead of forgings or pieces bored from solid stock, 
you can make sizeable reductions in cost. 
With Seamless Tubing, you start with the basic shape 
already made which eliminates at least one step in manu- 
On the A > facture. The uniform high quality and proved machinability 
Eucry sunvay tveninolhted of the steel permit fast machining and parts can be turned 
AMERICAN Network (Blue) 4 , , 
out on a mass-production basis. 
You can get Shelby Seamless Tubing in any size from 
*. inch to 10'4 O.D. inches and in wall thicknesses from 
035 inches to 1.500 inch cold drawn. Our engineers and 
metallurgists will be glad to help you work out methods 
for faster production of parts at lower costs. Write for de- 
tails. There is no obligation. 


NATIONAL TUBE COMPANY 
FITITISBURGH, PA. 


Tubing Specialties Division 





Columbia Steel Company, San Francisco, Pacific Coast Distributors 


WELD? United States Steel Export Company, New York 


UNITED STATES STEEL 














ALCO has been awarded for the 
fifth time the Army-Navy “E”’ . 
Award for continued excellence 
in quantity and quality of 
essential war production. 


AMERICAN LAVA mL OO f__ BODY NO. A196 
QUANTITY <2 SORTING FAO SA 
piameten. Za” ttnctn_ 72” tap_ O- FZ 
AMERICAN LAVA CORPORATI 


CHATTA 


4 ye new AxrS1Mac labels 


represent a new convenience 


in parts identification for our 
customers. But more than that, 
they are the mark of insulators 
made to the highest known 
standards of quality. 

Rely on ALS1Mac—the foun- 


Ga. 5S, TENWESSEE, GS. 


dation of quality equipment in 
the electronic and electrical field. 

AxS1Mac Steatite Ceramic 
Insulators are custom-made to 
your specifications. High speed 
production is usually possible 
with pressed and extruded parts. 


Inquiries are invited. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR OF CERAMIC LEADERSHIP 
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LET’S SEE IF 


WE COULD. USE 
COLD- 
FORMED 
SHAPES 





Bethichem Cold-Formed 
Shapes — light steel sections. made 
in a great diversity of types and 
sizes, shaped c id in presses, 
brakes or rolling machines—have 
brought economigs in dozens of 


cases we could tell you about. 


Could you use Cold-Formed 
Shapes, in a product or industrial 
installation, and take advantage 
of these potential savings? Natur- 
ally, you can’t answer that ques- 
tion off-hand. But you'd be sur- 
prised at how many firms, faced 
with unusual design problems, 
have found that upon considering 
Cold-Formed Shapes the answer 


was “yes.” 


One manufacturer wanted an 
economical material for jigs. Cold- 
Formed rectangular welded tub- 
ing proved ideal. The same type 


of tubing was used by another 


firm for run-out. tables. Automo- 
tive, railway equipment, shipbuild- 
ing and metal furniture concerns 
have found dozens of uses for 


Cold-Formed Shapes. 


Uniformity, precision, smooth- 
ness of surface are some of the 
qualities which Cold-Formed 
Shapes can bring to your product. 
With their lightness, these sections 
save metal and labor costs. They 
can often be substituted where 
hot-rolling is either impractical or 
uneconomical, and can be sup- 


plied painted or as weldments. 








Look into the advantages of Cold-Formed 
Shapes. Illustrated booklet, together with 
full details, is yours for the asking, at che 
nearest Bethlehem district office, or from 
Bethlehem Steel Company, Bethlehem, Pa 


x * 
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BEARING OUT 
ELLE OIE aay 


your best designs .... 









SUPERFORMED 
BUSHINGS ad BEARIN 


, ee 
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N carrying out the designs of your new products don’t overlook the 
importance of bushings and bearings... for it is through such 
small parts as these that you add to the life of your product. 


THE FORMETAL LINE } 


includes 
Bushings °* Bearings 

Spacer Tubes 
Sleeves °* Brackets 

Spring Clips 


FORMETAL ‘’Superformed” bushings and bearings, for example, are 
rolled and formed by exclusive methods from materials of controlled 
grain structure .. . producing the right combination of precision, hard- 
ness and high tensile strength for longer lasting performance. 


Ferruvles * Tubing 


of Bronze, Brass, Steel, 


‘ A Aluminum, Stainless 
If your product or part calls for bushings or bearings, by all means 


learn the advantages of specifying FORMETAL. Write for details today! 


Formed 


Steel and other alloys 


cnanenamennennal 


er with 





1 GU L FORMETAL COMPANY 


ESTABLISHED 1919 CLEVELAND 14, OHIO 


CHICAGO ° NEW YORK ° LOS ANGELES 
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} Hot-Dip Galvanized Bridge Railing 
and Grill Work. 











FOR THE UTMOST IN 
RUST PREVENTION 
Hot-Dip Galvanized Greenhouses Hot-Dip Galvanized Grating 
and other structures and Open Steel Flooring. 








Hot-Dip Galvanized for Longer Life 
and Longer Uninterrupted Service 


Time—unrelenting proving ground for quality— established, and are pledged to follow consistently 
firmly establishes that there is no satisfactory the highest standards in the Hot-Dip Galvanizing 
substitute for molten zinc as a rust and corrosive process. 

preventive. Hundreds of thousands of actual case The services and facilities of this Association 
histories provide evidence that iron and steel, are at your disposal. There is a member of this 
exposed to the ravages of rust, will last far beyond organization located near who will gladly discuss 


normal expectancy, render longer life and greater with you any galvanizing problems. 
uninterrupted service, and save expen- a 
sive replacement and maintenance costs 
when hot-dip galvanized by the American 
vlad ee 4 sivas opuers direct to: American Hot Dip Galvanizers 
Hot Dip Galvanizers’ Methods. , hig : 
Association, Inc., First National Bank 


Building, Pittsburgh (22), Pennsylvania. 


GALVANIZING 
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For any specific information write 


The members of this Association have 






























@ Many brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
... So universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “engineering 
partners’’2 

In slide rules especially, you will find K & E precision invaluable. For it not 

only brings you a slide rule that is a joy to 
® # use, but it adds to your confidence in making 

) C rt rn r Ss E rn C re C TI r g every calculation. You will find Don Herold’s 
booklet, “How To Choose A Slide Rule”, 

amusing and very helpful. Write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


HE 
> ar —_ st 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 





the world’s 
safest trains 


on. 
1is 
iss 


% 


KEUFFEL & ESSER CO. 





NEW YORK + HOBOKEN, N. J. 





CHICAGO « ST. LOUIS * DETROIT « SAN FRANCISCO 
LOS ANGELES + MONTREAL 
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“Beautiful” is the word for it! It started as a 
rough metal housing of an air conditioning unit 
and it ended up as the main attraction in the 
show window. The manufacturer gave it form and 
function—M & W Hammertone gave it beauty. 
Investigate Hammertone for your products. This 
durable metallic finish, which is resistant to heat 
and moisture, is available in many colors and 
patterns. It’s a finish you'll be proud to have on 


your equipment. 


FOR EYE APPEAL 
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WE ARE HEADQUARTERS FOR 
SOLVING INDUSTRIAL FINISH 
PROBLEMS! 


To answer your current questions 
on the finishing of die castings, write 
for a copy of “Organic Finishes for 
Die Castings.” 








“‘Eye Appeal Means Buy Appeal!” 


Copyright 1945—Maas & Waldstein Company 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12-6 JERSEY ST., BOSTON 15 -1228 W. PICO BLVD., LOS ANGELES 15 
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Think of Porcelain Enamel as more than a 
superb finish—think of it as a material of 
construction—a technique of design that 
brings its own individual character to your 
products. 


Created to help you quickly visualize the possi- 
bilities of Porcelain Enamel for the products you 
design and build, this booklet makes a useful 
idea-stimulating addition to your library. It 
shows how this hard, smooth, colorful, durable, 
inorganic material is widely employed in a 
variety of modern products to ‘provide better 
service, longer life and greater sales appeal. 

For years porcelain enamel has been the 
accepted standard of highest quality in finishes. 


ET 
“IDEAS” FILE a e 














Now it is better than ever before—improved by 
better metals, better frits, better processing. 
Study this booklet; apply the ideas to your own 
designs. Use porcelain enamel to make your 
products better! 
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Porcelain Enamel Institute 
1010 Vermont Ave., N. W., Washington 5, D. C. 


Please send a copy of your new booklet to 


Name Title 
Address 
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PORCELAIN ENAMEL INSTITUTE - WASHINGTON 5, D.C. 
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Weigh the Peacetime = ‘;. Applications 


Have you considered the postwar possibilities of 
packaging such as these dustproof, waterproof 
plastic boxes now used to protect vital war ma- 
terials? 

[f your postwar product or parts service lends 
itself to plastic packaging, now is the time to plan 
ahead. Your new packages or parts and service 
can combine rigid sturdiness with transparent 
visibility and interchangeability. They can be 


Branches: 


CHATTANOOGA- 


STANDARD 
“Con, 


400 BACON STREET, DAYTON 1. OHIO 


SS a 
‘ NN 


designed to a double job of protection and dis- 
play, plus multiple ultimate uses. 

STANDARD MOLDING CORPORATION 
Engineers will study your problems and submit 
ideas for combining utility with beauty in dust- 
proof, waterproof packages that also provide ease 
of product identification. The combined talents 
and facilities of the STANDARD organization are 


at your service. Phone us, or branch nearest you. 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tele. GRAmercy 7-8929 
Standard Molding Corp., P. O. Box 350, Tele. 6-2101 


G MOLDING 


Telephone HEmlock 8307 
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Check Rust Economically 


with these 
New Berry Brothers’ Primers! 


Spy & * be. aah de 


“hoy 
; 


bs ed 


No. 30 Synthetic Gray 
No. 25 Synthetic Red Oxide 


... products of extensive research 
by one of America’s leading wartime primer producers 


















® Famous wartime aviation zinc chromate sash (as shop coat) and other metal 
primer, now adapted to peacetime uses. products demanding maximum corrosion 
, : ’ resistance. 
® Highest quality; low price. 
® Large raw material stocks at war's end, & Seed mane for lnequer er eyothattc 
: , : finish coats. 
plus mass production equipment, plus 


volume sales make low price possible. @ Gan be Gone dip or spray 


) Highly corrosion resistant; withstood . bie, 
30-day salt spray test; prevents rust © Excellent dip tank stability. 


from forming; high in solids. 





d dis- 

™” @ Air-dry to recoat in five minutes. 

® Both primers combine zinc chromate 

and other pigments to provide good fili- 

ing and rust inhibiting properties. @ Economical; reduces equal parts with 
Toluo!l substitute. 


PION 
ubmit 
— dust- 
le ease 
alents 
on are 
st you. 


@ Bake in gas or electric oven or infrared. 









} Ideal for automobile bodies and parts, 
washing machines, farm equipment, steel @ Immediate delivery; sample available. 


For further information or test samples, write or 
wire Berry Brothers’ Industrial Department today 


RRY BROTHERS 


Paints: Varnishes:Enamels:Lacquers 
Detroit 7%, Mich. Walkerville, Ont. 


BOSTON + JERSEY CITY + CINCINNATI +* CHICAGO «+ ST.LOUIS + INGLEWOOD, CALIF. * MONTREAL + WINNIPEG + TORONTO 


Quality Finishes Since 1858 
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Z ia Absorbs Shock 


‘and Isolates Vibration 


‘UNDER HEAVY LOADS 


-) Where CONDITIONS are SEVERE 
Vatlored to the “Jack... FABREEKA is made 


in a great variety of thicknesses to meet specifications. 





It is cut, formed and moulded to predetermined shapes 
and sizes ... and it keeps its original properties almost 
indefinitely. Designing engineers for general industry 
are today giving increasing attention to the use of 
FABREEKA to reduce the destructive forces of vibration 
which cause metal fatigue and consequent breaking 
of machine parts. ... By the isolation of transmitted 
vibration FABREEKA also helps to insure the accurate 
operation of precision machinery. 


Write for our Engineering Book: 
“FABREEKA FOR IMPACT SHOCK, VIBRATION AND NOISE” 


FABREEKA PRODUCTS COMPANY, INC, 
222A SUMMER ST., BOSTON 10, MASS. 
New York Philadelphia Detroit Chicago 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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No operation 
is ‘farmed out’ 
in producing 


TUBE TURNS 
Beller forgings for Sndusty 


ROM the original design, through the tool Tube Turns engineers, tool and die men, plant 


ISE” 


INC, 


chicago 





and die shop, to completion of the upset or personnel, and laboratory technicians all know 
mechanical press forging under rigid labora- steel from every angle. They have the experience 
tory control—every operation in the production and the equipment to produce exactly what you 
of Tube Turns steel forgings takes place within want, in any desired quantity. 
Yp the Tube Turns plant. You are invited to make full use of Tube Turns 
Y 


This is of vast importance to the industries forging skills in the preparation of designs for 
using Tube Turns forgings. It means that all improvementofyour product. Your inquiries will 


——s 


A | ‘responsibility for completion and delivery ofthe receive prompt and complete attention. Write to 
finished product is centered in one organization. TUBE TURNS (Inc.), Louisville 1, Kentucky. 
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fire your questions about 


NITRALLOY 


*HARDEST STEEL SURFACE KNOWN 





NITRALLOY ENGINEERS ~~ 


have the answers... 


“a Core hardness? 
Vw Machinability? 
wy Case histories? 


a Chemical analysis? 


“4 Fatigue resistance? 


Withstand high 
temperatures? 


OK for gears? 
for dies? 


Companies Licensed by The Nitralloy Corporation Met-Lab, Inc 
Allegheny Ludlum $feel Corp 
The Babcock & Wilceax Tube Co 


Nitralloy is bard, with an approximate Vickers-Brinell value of 900 
to 1100. There are thousands of possibilities for this alloy in peacetime 
products, as there were in war. Nitralloy engineers make your investi- 
gation of those possibilities easy. 


The Nitralloy Engineering Department invites any inquiry about 
the characteristics of this alloy. Nitralloy can increase the fatigue- and 
wear-resistance of your product. Nitralloy engineers are prepared to 
tell you, for instance, of the performance of Nitrided Nitralloy parts 
in the engines of the famous B-17’s, or in the mechanism of typewriters, 
or in Diesel fuel pumps —to report from hundreds of case-histories 
and files of technical data already assembled, or to initiate new research. 
Whatever your questions regarding Nitralloy—the hardest steel surface 
known—Nitralloy Engineers are prepared to offer a prompt and com: 
prehensive answer, or to aid you in determining an answer. Feel free 
to send Nitralloy the most general query — or the most detailed. 


Or, if you would like first a broad introduction to Nitralloy and the 
process by which it is made, write for the free booklet, NITRALLOY 
AND THE NITRIDING PROCESS. 


Philadelphia, Pa. 
Watervliet, N. Y New England Metallurgical Corp Boston, Mass. 
Beaver Falls, Pa. Pittsburgh Commercial Heat Treating Co. 


Bethlehem Steel Co Bethlehem, Pa Pittsburgh, Pa 
Carnegie-lllinois Steel Corp Chicago, Ill. Queen City Steel Treating Co Cincinnati, O 


Copperweld Steel’ €o. 


Warren, O. Rex & Erb 


: Lansdale, Pa 
New York, N. Y The Salkover Metal Processing Co., Inc 


McKeesport, Pa 


Crucible Steel Co.’ pf’America ; F 
Firth-Sterling Steel Co Long Island City, N Y. 
Republic Steel Corporation Cleveland, O Wesley Steel Treating Co Milwaukee, Wis 


The Timken Roller Bearing Co Canton, O N. A. Woodworth Co Ferndale, Mich 


Rotary Electric Steel Co Detroit, Mich. Ontario Research Foundation Toronto, Ontario, Can 
AT | ON Vanadium-Alloys Steel Co Pittsburgh, Pa. 


Atlas Steel Limited... 


230 PARK AVENUE 


Operating & Accredited Nitriding Agents 
Commercial Steel Treating Corp Detroit, Mich 
N E W » @) R 4 1 : N e Y. Englehard & Kenny, 
The Lakeside Steel, lmprovement Co Cleveland, O. A. Milne & Co 
Lindberg Steel TreGting Co Chicago, Ill. 
Link-Belt Co 


Manufacturers of Nitralloy Steel Castings 
Milwaukee Steel Foundry Div., 
Grede Foundries, Inc. 
Warehouse & Stock 


New York, N. Y 
Joseph T. Ryerson & Son, Inc Chicago, Ill 
Philadelphia, Pa. Edgcomb Steel Company Philadelphia, Pa 


Welland, Ontario 


Milwaukee, Wis. 
North Arlington, N. J. 
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FROM FURNACE 
TO ICE BATH... 


instantly 





of 900 
icetime 
nvesti CERAMIC M-244 
ihe does not crack 
ue- and 
ared to P 
yy parts DOES NOT CRACK! Heated to 1400’ F. and then 
writers, plunged instantly into ice water, Material M-244 comes 
istories through without a crack. 
esearch. 
surface DIMENSIONAL STABILITY OF INVAR! The low thermal expansion coefficient of this recently 
id com: developed General Ceramics product is within the same range as that of invar. 
- These unusual properties of M-244 suggest its use in high temperature furnaces, high 
_ frequency induction heating units, thermo-couple insulation, and as insulation 
> in vacuum tubes . . . for scores of other uses where thermal shock 
is a factor .. . where dimensional changes of insulation due 


to heat changes must be absolutely minimized. 


The adaptability of M-244 Ceramic to widely varied uses is further 
evident in the fact that it can be supplied in any form 
that may be imparted by pressing, extruding or casting. 


INFORMATION AVAILABLE. General Ceramics 
and Steatite Corporation offers the services of 

its design, engineering and research staffs to help 
industry explore and exploit the vast 

potentialities of versatile M-244. Lanes < 
Write for technical data. ee 
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The answers to hundreds of questions 
on machine-shop stand- 


ards and 


versally-used technical 


field. 





Just out: 





New 8th Edition 


Gives 1537 pages of most dependabi< data on 
all branches of machine-shop and drofting-room 
practice; over 2500 illustrations, diagrams, and 
tables; in one handy volume, 41/2 x 7, $5.00. 


Now includes the Wartime Data Supplement giving 
you the benefits of many time and material saving 
shortcuts developed in war work. 








Which section will 
you use most? 


The following is only a list of main 
section headings. The big 1!2-page 
index makes easily accessible the 
hundreds of more detailed topics—ac- 
curate, dependable facts, figures and 
methods in all of these sections. 


1. Screw Threads 

2. Pipe and Pipe Threads 

3. Drilling 

4. Reamers and Reaming 

5. Taps and Tapping 

6. Files and Work Benches 

7. Babbitting, Brazing, Soldering and 
Welding 

Ss. Gearing 

9. Turning and Boring 

10. Milling Machine Feeds and Speeds 

11. Grinding, Honing and Lapping 

12. Screw Machine Tools, Speeds 

13. Punch Press Tools 

14, Broaches and Lroaching 

15. Bolts, Nuts and Screws 

16. Measuring and Fitting 

17. Tapers and Dovétails 

18. Shop and Drawing Room Stand- 
aras 

19. Wire Gages und Stock Weights 

20. Horse-power, Belts and Shafting 

21. Metals and Other Materials 

22. Machine Forgings 

23. Knots and Slings 

24. General Reference Tables 

25. Automotive Data 

26. Railroad Shop Data 

27. Shop Trigonometry 

28. Dictionary of Shop Terms 


Can you use information like this? 


This is only a small selection of topics, chosen at random, to illustrate 
something of the type and scope of information in the Handbook 


—wire method of measuring pitch 
diameter of taper pipe threads 


data on bevel gear 
from the Gleason Works 


speeds and feeds for tungsten- 


carbide tools 


latest information on highspeed 


oMhkyper-milling 
-up-to-date data 
rake angles for 


on 
cutting 
for 


-calculation circular 


tools 
—thread lobes for screw 
cams 
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systems 


negative 
steel, 
with details on care of cutters 


form 


machine 


= where can any worker 
find as much and so wide a variety of helpful material 
as is given in this well-planned and well organized hand- 
book? Just think of being able to find the answer—the 
right answer---to any question—quickly—layouts, speeds, 





feeds, tools, jigs, fixtures, materials, standards, toler- 
detail of machine-shop or drafting-room 
practice. In one handy, compact volume this Handbook 


fills all your reference needs. 


ances—any 


Helps you with other mens’ experience 


It is impossible to more than suggest the scope of this edition. 
The whole shop field has been combed for the best, most 
useful information on the problems that arise in every type of 
shop or plant, whatever its size, whatever its special problems. 
A great deal of the material comprises data and methods 
developed during wartime production and now being used and 
improved by leading manufacturers. Here are facts and 
figures on many different materials, practices and processes, 
effective substitute uses, pointers on machining special metals, 
and methods for dithcult operations in drilling, grinding, 
punching, etce.--hundred of kinks and shortcuts you can readily 
adapt to your machine-shop work. 


ON- 


practice— 


in everyday machine-shop work 


ERE is a new Eighth Edition of this standard and uni- 


handbook, an indispensable too! 


for everyday machine-shop work. Over 1500 pages of clear 
concise, constantly useful data—the book recognized every- 
where as the standard manual of data, methods and definitions 
for apprentices, machinists, toolmakers, draftsmen, designers 
foremen, superintendents, and all others who need dependable 
up-to-date material in the machine-shop and metalworking 


AMERICAN 
MACHINISTS’ 
HANDBOOK 


By FRED H. COLVIN 


Editor Emeritus, American Machinist 


and FRANK A. STANLEY 
Editor, Western Machinery and Steel World 


Look up in this edition: 


® latest data on wire measurement 
of screw threads—specifications for 
wires for satisfactory fits in mass 
production 


@® 38 pages of new material on 
screw threads, with many new and 
revised tables for American Stand 
ard threads—data direct from the 
Bureau of Standards in Washington 


@ new standards for truncated 
Whitworth threads brought out du: 
ing the war 


® up-to-the-minute material on new 
methods in cutting and forming ai: 
craft sheet-metal work 


@ extensive section on milling prac: 
tice, with latest research data from 






leading makers of milling machines 


and cutters 


Send this coupon today! 


McGRAW-HILL 


APPROVAL COUPON 





os ' 

_ ' 

—the Guerin process for cutting : McGRAW-HILL BOOK CO. ‘ 
and forming sheet pote WA : 330 W. 42nd Street, New York 18 ‘ 
suggested cutter angies for tur- s Send me Colvin and Stanley’s AMERICAN MACHINISTS’ HANDBOOK, 8th ; 
ret lathe w re 1 Ed., for 10 days’ examination, on approval. In 10 days I will send $5.00, § 
-adaptation of older machines $ plus few cents postage, or return book postpaid. (Postage paid on cash } 
to use of carbide tooling . orders. ) H 
—plastics used in forming dies . H 
—procedure in atomic hydrogen on PORN 2. son hk thclsadal pars ks ancenosadene Cake eee eee aaa ene agan : 
welding s H 
—advantages of glass gages Me ain ss waa tndvmadbaneeak Cheese saaenes : 
—recommended substitute steels s ' 
for materials containing nickel, S CHP OMA Biate. 2.2... cccccvcccvccccsccccccccccccsscececcccecescccess H 
chromium, and vanadium Hy s 
—use of the Aero screw-thread H NE Sa bausnecechecusasawecebevasdNee sgh be oeeeuviowenaseeee'e H 
system . ‘ 
—properties given to ateel by AMMAN cee aso aaa es eo ak ceils eae eek ae PE 11-45 i 
alloying elements iesdetseeenesnseeneneeieuseoen ous” 









Propuct ENGINEERING — Novemser, 19 















ns 
d- 


work 





nd uni- 
ale too! 
f clear 

every- 
nitions 
signers 
endable 
vorking 


1surement 
ations for 
_ in mass 


tterial on 
new and 
an Stand 
from the 
fashington 


truncated 
ut out dur 


11 on new 
ming ait- 


lling prac: 
data from 
+ machines 


day! 


‘ 
PE 1-45 


sasensccssset 


BER, 1945 










‘ a4 fh x x x 
IDENTIFIES 
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_ > | » 4 > | I % “rat | | 
STAINLESS STEEI 
» A a - | - » e 4 4 4 


--- for EASTERN 


--- for STAINLESS 


of UNEXCELLED QUALITY 


Youn be seeing much of the new 
Eastern Stainless blue and black trade mark — ES — 
reproduced above. Identifying the product of skilled 
craftsmen —all of whom are specialists in Stainless — 


it stands for Stainless Steels of superior quality. 


Let this striking new emblem be a constant reminder 
that “Eastern has the answer when Stainless is the 
question.” Eastern Stainless furnishes twelve standard 
and several special grades, all of highest quality, in an 
extensive range of sizes and finishes. And remember... 
the Eastern Stainless Technical Staff is ready always— 


to give you prompt, helpful service. 





WRITE TODAY. . . FOR NEW 96 PAGE CATALOG! 


It’s hot off the presses ...an office-handy encyclopedia giving 
authentic information on modern applications of Stainless 
Steels in many great industries including your own. Contains 
much technical data compiled by Eastern Stainless specialists. 
Be sure to get your free copy. 


B-Fl 

qe cee ee ce ee we ee ee ee es ee ee we we ee we wee ee es oe oe 4 
EASTERN STAINLESS STEEL CORPORATION I 
Baltimore 3, Maryland Dept. 48 i 
| Gentlemen: Please send me a free copy a) 
i of your valuable new 96 page catalog. ! 

! 
| Firm Nome... i 
Address .. | 
| City... ‘ State 
1 Your Name and Title STAINLESS ] 
a  _ _) {EETS — 


EA 5 T E R N S TA I N LES Sorroration 


BALTIMORE 3, MARYLAND 


Stainless Sheets Exclusively « Distributors’ stock available in most areas 


CHICAGO + CLEVELAND « DALLAS « DETROIT 
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Aico Plastics Engineering 
CLINCHES RESULTS 


When styling and service must and bosses—Aico-designed to 
be combined in your product save material and add strength. 
design ... let Aico engineer the 
job in plastics : 

This TOT Speed Fastener problems like this one saves 
illustrates Aico’s adaptation of me and expense. Aico’s 30- 
a familiar product to plastics Year experience with all mold 
manufacture. The simple,stream- ing materiais and methods elimi 
lined plastic base conceals an nates experimentation... 
intricate pattern of walls, ribs clinches results. 


Expert plastic engineering on 
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30th Year 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport © Cleveland 
Detroit © New York © Philadelphia 
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|SEND FOR 





paper treatments and 


Our laboratory and mill facilities for creat- 
ing Papers for Industries are almost 
limitless. Although production of many 


Ngp US TR Y 





papers is not yet back to pre-war 
levels, now is the time to investi- 
gate your particular needs. 


Absorbent.Paper 
Acid Free Gummed 
Acid Resistant 
Anff Corrosive 
Anti Rust 

Anti Tarnish 

’ Anti Rattle 
Armatyte Paper 
Asphalt Papers 
Asphalt Satyrated 


Asphalt Treated 
Asphalting Paper 
Bakelité Papers 
Battery Papers 
Beaming 
Bleached 

Burlap Substitute 
Bottle Cap Stock 
Braille Paper 
¢Burlap Lined 


Bristol 

Building Paper 
Cable Wrap 
Carbonizing 

Carpet Lining 
Cartridge Papers 
Case Lining 
Cellulose Specialties 
Coffee Bag 
Colored Wrap 


Condenser Paper 
Wood Grain Papers 
Dusting Paper 

Coil Winding Paper 
Core Base 

Crepe Papers 
Decalcomania 

Duplex Paper 
Electrical Insulation 
Electrical Cable Filling 


Envelope Papers 

Filter Paper 

Flame Resistant 

Flour Sack 

Foil Mounting Stock 

Fuse Paper 

Gasket Paper 

Glassine 

Glassine Laminated 
\, Glazed Papers 


FREE BOOK 


Greaseproof Papers 
Gummed Papers 
Gummed Veneer Tape 
Intefteaving 

Insulating Papers 
Crinkled “ 
Lacquer Coated 
Laminatod Papers 
Water Repellent Papers 
Tire Wrap 


Oiled Board 
Moisture Proof 
Oiled Stencil Board 
Oiled Kraft 
Pattern Paper 
Plasticized Papers 
Pleating Papers 
Saturated Papers 
Saturating Papers 
Specialties 


Sheathing 
Shellac Coated 
Slicating 

Tag 

Tea Bag 

Steel Wrap 
Surgical Sheets 
Textile Papers 
Tissue 

Twisting Paper 





Tube Stock 
Varnishing Paper 
Water Leaf 

Waxed 

Wet Strength Paper 
Water Repellent 
Reinforced 

Tire Wrap 

Fungii Resistant 
impregnated 


Window Shade Paper 

Black Specialties 

Photogelatin Paper 

Coated Papers 

Embossed Papers 

Food Protection 

Machinery Wiping 
Non-corrosive Machinery Wrap 
Technical Papers 

Transformer 















Interesting and full “ ~~ CENTRAL PAPER COMPANY 









information on industrial 


application. Ask for 
“Industrial Paper The 
New Production Answer.” 
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Spun Steel has proved helpful to 
automotive, implement and appliance manu- 
facturers who put pulleys into their assemblies. 
Single or multiple V-groove pulleys roll off the 
automatic production machinery fast and clean 
at Spun Steel. Prime steel strip gives them 





NOW MAILING! TWO FACT-FILLED 

a BOOKLETS — 
Write for Spun- 
Steel folders on 
Metal Engineer- 
ing and Roller- 
Formed Steel 
Pulleys, the lat- 
tera reprint from 
Sweet's File for Product Designers. 
Section 4A/24, with new listing of 
Standardized pulleys now offered 
from stock. See how Spun Steel 
Processes give you better parts at 
lower cost. 
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SOMETIMES IT DOESN’T PAY TO 


DO IT ALL 
YOURSELF! 


Tie One Man Band is on 
the way out. You can see he’s wast- 
ing too much effort for the results 
he gets. That's a hint for plants that 
cling to the hectic policy of making 
their own components, down to the 
last little knurl on a nut. Open-eyed 
managers today are spotting orders 
for specialized production where 
equipment and experience combine 
to deliver smartly designed, low 
cost, mass produced parts. 


Low cost spun stee. PULLEYS 


unequalled strength. Roller forming assures 
concentricity and effective belt surfaces. Learn 
more about Spun Steel products and services. 
Write for booklets described below. If your 
secretary is busy, just scribble us a postcard, 
but NOW! 













Seambose- 
RINGS 


IN CARBON AND ALLOY STEELS 


This one is 
110 inches 0. D.! 


@ You may, or may not, need big sings like 
this. But whatever your requirement: this 110- 
inch seamless forging is excellent e. ‘dence of 
the skill and “know-how” that are placed at 
your command here at Taylor Forge 


The more exacting the requirements, the 
more Taylor Forge service means to you .. . 
finest forging and machinjng equipment . . . 
complete facilities for heat treating . . . mod- 
ern laboratory testing apparatus to vecify spec- 
ified characteristics of forgings. 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: Chicago, P. O. Box 485 
New York Office: 50 Church Sct. ’ 
Philadelphia Office: Broad Street Statior, Bldg. 


Other Taylor Forge Products include: “WeldELLS 
and related seamless fittings for pipe welding; forged 
steel flanges; forged steel nozzles and welding necks 
for boiler and other pressure vessel outlets; light wall 
spiral pipe; heavy wall electric-weld and forse welded 
pipe; corrugated furnaces, and similar forged and 
rolled products. 





REDESIGN NOW 


LIGHT WEIGHT... 
MACHINABILITY... 
RESISTANCE TO CORROSION 





In the keen postwar competi- 
tion, no product can afford to 
carry the competitive disadvan- 


tage of extra poundage. 


To gain such advantages as light weight, easy 
machinability, and resistance to corrosion, a recent 
survey covering 187 products showed that in 109 
of them changes were contemplated from other 


metals to aluminum. 


Let Acme’s experienced engineering staff show 
you how Acme Aluminum Alloy Castings can 
improve your product, speed your production, and 


strengthen your competitive position. 


Submit your blueprints or specifications fo: 
recommendations. Often a slight design modifica- 


tion suggested by Acme engineers reveals unsus- 





pected possibilities for a change to aluminum cast- 
ings, with its many advantages. And there’s no 


obligation. 


ACME ALUMINUM ALUOYS We. 
Faltbine-- Toole’ ne ya Boeonge Cailinge- . Cugenec A 


New York: F. G. Diffen Co., 111 Broodway 
Chicago: Metal Ports & Equipment Co., 2400 W. Madison St.. St. Louis: Metal Parts & Equipment Co., 3615 Olive St 


Propucr ENGINEERING — NovemBer, 194) 
















Resistant to moisture and humidity / 
changes, Phenolite used as stator insula- 
tion helps this radio condenser perform 
uniformly under varying climatic 


— 
A 




























/ / / 
ee d / y, 
/ Low moi tore bsorption of 
‘ / 
~ / PHENOLITE Improves 
SION / rf / f 
/ / pertormance of your product 
ti- 2 J / 
to iF / In the electrical industries, Phenolite laminated 
an- a / Bakelite finds widespread use because of its ex- 
ae, / treme resistance to moisture and changing 
¥. . ° yee ° ege ° . 

* / humidities . . . its ability to reduce dimensional 
as) i / changes and variations in electrical properties 
ent to a minimum. 

109 

— This desirable quality accounts for its use 
where a tough, machinable insulation is de- 
manded. But, because of its rare combination of 

we outstanding properties, it is also readily adapt- 

_ able for many more industrial applications. Light 

— in weight (about one-half that of aluminum), 
it is exceptionally resilient and high in impact 
strength ... is resistant to abrasion .. , possesses 

for good machinability ... resists heat and moisture 

‘fica- / . and is not affected by solvents and oils. 

nsus- / : : 

sa / Find out now some of the many ways this ver- 

ee satile material may serve you profitably in your 


peacetime plans and products. Write for full in- 


formation and the ace of one of our 





trained engineers. 






- 


ig mel A 


3615 Olive 


NATIONAL VULCANIZED FIBRE CO. : 


Offices in Principal Cities Wilmington 99, Delaware 
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Brush up on CALCULUS 


| 


with this practical refresher 


An important working tool to help you solve technical problems 
faster, this book makes available for rapid use the fundamental 
concepts, methods, and practical applications of simple calculus 
The entire subject of differential and integral calculus is offered 
in easily-understood, readily-remembered question-and-answer 
form. 756 questions and their full and direct answers give you 
the complete essentials of the subject in such a way as to in 
crease your ability to apply the methods of calculus to practica 
problems. 


CALCULUS REFRESHER 
for TECHNICAL MEN 


By A. ALBERT KLAF 


Civil Engineer, Board of Water Supply, City of New York 
431 pages, 5/2 x 812, 180 illustrations, $3.00 


Fully worked out Presenting calculus practically and thor 
oughly by means of direct questions 
are such useful 


and answers, the book is divided into 
problems as these: three convenient sections. Section I on 

Simple Differential Calculus covers con 
—what are the equations of , * . . 2 
motion of a projectile fired at stants, variables, functions, limits, loga 
a speed of 1,800 feet per sec- rithms, etc. Section II on Simple Inte 
ond at an inclination of 27 : R 
degrees? gral Calculus explains the fundamental 
—How do you obtain acom- ideas of integration; discusses mean 


mon log from a natural log? 


‘ value, length of an arc, center of grav 
—At what peripheral speed is 


the power output of an im- ity, etc., and gives an introduction to 
DIE-CUTTING of Booth felt pulse turbine a maximum if it differential equations. The final section 
parts is a precision job... often = CU “' nee is dev or —- ‘ yor 
° ~ tica Jrobiems 1 4 Vv caiculu ant 
to tolerances in thousandths o! —How do you arrive at the re- ae iage Preiss B ++ 
lation between the pressure arising in various technical fields. 


e : ee ° e 4 - developed by a centrifugal fan 
an inch. Every die in the vas{ and the fan speed? 





Booth stock is accurate. Each —For maximum power, how For different topics, appropriate exam 
must a storage attery o - , r 2 ' 
Booth-designed machine has its colle be connected inva series Ples and problems are worked out in 
pee ‘ wip oa ee an =: minutest detail to illustrate the con 
skilledoperator. Tothecontrolled R chms, each cell having e cepts, laws, 
volts with an internal re- Sdoration 
i . . ° 5% i 8 . 
qualitiesin Booth “prescription sistance of r ohms? ) 


and methods under con 


felts—made to suit your individ- 


See this book 
10 days 


ual requirements—add precision 
cutting. Exact duplicating of any 
felt part, re-ordered after a lapse. 


of time, is considered a fea: 





Booth does it consistently. 
THE BOOTH FELT COMPAN‘ 


475 19th Street Brooklyn, N. } Simply mail 
736 Sherman Street Chicago, Hit the coupon 


APPLICATION CHART AND SAMPLE KI 


Contains swatches of S.A.E. felt types. | McGRAW- HILL 


with specification tables. Write for wu 


(No sales follow-up.) ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., Inc. 
330 W. 42nd St., New York 18, N. Y. 
Send me Klaf’s CALCULUS REFRESHER FOR TECHNICAL MEN for 10 days 


examination on approval. In 10 days | Will send $3.00 plus few cents postage 
or return book postpaid. (Postage paid on cash orders.) 


Name 
Address 
TRADE MARK 


A 


as 


PRECISION CUT | 
FELT PARTS | 


City and State 


Company 


Position 


P.E. tt 


Ftteeneesasee Trrititiiii iii 


Books sent on approval in the United States only 
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VAN DORN WELDED BASES 
va 





10 

thor 

stions 

| into 

I on 

; con- 

loga- 

Inte 

mental 

mean 

er FOR MODERN MACHINES 

on to 

ection 

prac- 

os ] MODERN DESIGN— Van Dorn welded steel fabrication lends itself 
to efficient, modern design . . . of machine bases, frames and other parts. 

exam- 

age ? LESS WEIGHT AND BULK— Unwieldy and needless mass and 

- con weight are eliminated in a Van Dorn welded steel base. This saves 
materials—facilitates handling and shipping. 

book 3 MORE SHOCK PROOF— van Dorn welded steel units have all the 

ys 


inherent strength, uniformity, toughness of steel . . . the ability to with- 
stand shock, strain, vibration and severe service. 


ADAPTABILITY—Van Dorn welded fabrication is adaptable. Design 
changes and improvements can be made at any time with a minimum 
of expense and waste. Different steels or alloys can be welded into the 
same structure. 

















Our experienced design engineers . . . complete fabricating and manu- 
facturing facilities . . . specially trained workmen . . . are at your service. 
Write for illustrated booklet and complete information. 





Builders of better iron and steel products for 75 years. 


em ee 


2685 EAST 79TH STREET CLEVELAND 4, OHIO 


days’ 
stage H 
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Phosteel Processing . . . 


The modern method of preparing steel 
and zinc surfaces for organic finishes. 
Phosteel merits consideration by every 
manufacturer using lacquer or enamel 


on their product. It provides an ideal 


e [ ~ bonding surface which tenaciously holds 
amo ng the “Welding Wig¢e” the final coating. 


Du-Lite Phosteel is a phosphate 
type protective finish mith the 


following advantages: 


1. LOWER COST 


to buy and use 
2.SIMPLE TO USE 
3.NO LICENSE REQUIRED 


4.PROMPT SERVICE 
by Du-Lite Field Engineers 


Our Du-Lite Fact Book—now in its 

|| 4th printing—with up-to-date infor- 
ARC WELDERS | mation about the finishing of 
fe eon metals, including Phosteel and 


selling are welders on ii . 7 
the p. Decreg other Chemifinishes, will be mailed 


“ FREE... |} on request. No file on metal finish- 
@ “Handy | 
Vest Pocket Guide," 


for welders. Contains ing is complete without a Copy. 


tables, charts, and 
other valvable weld- 
Ye information that 
‘every welder can use. 


| f- : DU-LITE CHEMICAL CORP. 
iD .. or abe Mierke cevqece Guistore ot tiiiens MIDDLETOWN, CONNECTICUT 
Dene 7 


Propuct ENGINEERING — Novemper, 1945 




















1945 

















ATHE INSULATOR }& 


TRADE MARK RE t 


MYCALEX CORPORATION OF AMERICA 
“Owners of ‘MYCALEX’ Patents” 


Plant and General Offices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


- 
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BETTER VISIBILITY 
with Arkwright 
/ Tracing Cloths 


Ease of traci ig and better blueprints result from using 
Arkwright Tracing Cloths. That's because these cloths have , 
exceptiona y high, longer lasting transparency. Special | 
mechanical mathods, instead of surface oils that become 
opaque /and. brittle with age, make this transparency 
possib 6. | 

Arkwright Cloths are free of pinholes, specks, dirt, stains 
and, other imperfections that detract from its use as a 
debating material or lower the quality of reproductions. 

Arkwright Tracing Cloths are tough, too. They take 
erasure after erasure without smudging or wearing through. 
And re-inking is done without “feathering” or blotting. 
Countless copies can be made without tearing, fraying or 
curling of the original. 

Give this finer tracing cloth a real test on your drawing 
board. Free samples gladly furnished. Arkwright Finishing 


Company, Providence, Rhode Island. 


Sold by leading drawing 
material dealers everywhere. 


Sabri { | 


AMERICA'S STANDARD FOR OVER 20 YEARS 





| 








NUM BER FOUR ot A ALS AR SE 


DC means SC...Selenium Control 
in suppression of inductive arcs. 
By proper selection of rectifier size, 
release timing of the inductive 
mechanism is positively’ controlled 
by the same unit which suppresses 
the arc. In relay applications where 
space is at a premium, the high 
voltage characteristics of the Sele- 
nium plate once again prove DC 
means SC... Selenium Control. If 
you use DC...get the facts on SC! 


SEND FOR BULLETIN 


SELENIUM CORPORATION 
of AMERICA 


1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 


” 
EXPORT DIVISION: FRAZAR & HANSEN 


301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 


IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 
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“TAILORED™ to your neeps: 


OU may have design or manufacturing problems for 
which welded steel tubing is the best answer. Why 
not call upon our twenty-eight years’ experience in this 


field to help you? 


We make electric-resistance welded tubes in outside 
dimensions up to 5 1/2 inches and with wall thickness up 
to 5/16-inch. You can forge, upset, swage, expand, form, 
heat-treat, machine or weld them—exactly as you need! 
We have the most modern facilities to do all these things 
in production quantities. Possibly we can save you time, 
money, and improve the performance of your product. 


AMERICAN METAL PRODUCTS COMPANY 
5959 Linsdale Avenue, Detroit 4, Michigan 
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We found a simple 


solution by coating 


the surface with 


FLOCK 





Design engineers in a great many indus- 
tries have gotten acquainted with Flock— 
to their decided advantage. These tiny 
textile particles (available in many 
lengths and colors) are applied to almost 
any type of surface very easily, and are 
highly controllable as to final result. Tell 
us how you are thinking of using Flock, 
and we will gladly give you our best 
advice. ; 


Typical Uses for Rayco Flock 


FUNCTIONAL DECORATIVE 
Used in the auto, airplane, Applied in various 
radio, electrical, phonograph, lengths and colors to 
ceramics, furniture and many wood, paper, cloth, 
other industries for surfacing metal, etc., the follow- 
all sorts of materials to provide ing effects are produced 
SOUND DEADENING «+ _ TEM- SUEDE LEATHER °* 
PERATURE INSULATION ~* IN- FURNITURE UPHOLS- 
TEGRAL GASKETS « SHOCK TERY * INTERIOR AND 
ABSORBING SURFACE * NON- DRAPERY FABRICS ° 
MAR SURFACE PROTECTION. Mi 2 ¢ VELOUR - 

MO . 


Request Samples, Prices 
and Engineering Information 


RAYON PROCESSING CO. inc’ 


92 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Developers and Manufacturers 
















Let us tell you how you may 
use our organization just as 
if it were yours 





A MOST 
UNUSUAL SERVICE 
TOA 
MANUFACTURER 


SEND FOR NEW CATALOG 


ATERBURY 


METAL PARTS 


~. = i 















ere 
# 








WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. L, WATERBURY, CONNECTICUT 

















FACTORY PROVEN 


UNDER WARTIME CONDITION 
Practical, Adaptable, Reliable 


| PRODUCTION ,, ou 
| ILLUSTRATION ™* 


| Reconversion to peacetime production will profit by new 
| 
| 













methods developed during the war, when the essential 
factor was speed combined with accuracy. Here is a clegr, 
non-technical guide for preparing the perspective illus- 
trations so widely adopted in war time by the nation’s 
leading industries. Features a new approach in book-and- 
illustration form, with easy-to-follow directions, and 
specific, practical applications of perspective to engineer- 
ing and industrial production. 
CLARIFIES drafting and _ shading 
| methods, use of photographs, 
| perspective projection methods, 
nomenclature. 
















DETAILS requirements, and reveals 
time-saving aids and devices for 
increasing accuracy while cutting 
working time. 


(1945) 202 Pages 
ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 


Please <end me a copy of Treacy’s PRODUCTION ILLUS- 
TRATION on ten days’ approval. At the end of that time, if 
I decide to keep the book, I will remit $4.00 plus postage; 
otherwise I will return the book postpaid. 











a Name . 
of Printing aud Coating Flock Address 
| City and State 
| Employed by . ee 
PE-11-45 
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FREE! Valuable 
Production Help wee 


Here’s cold treating information 
that you can use to advantage on 
your production line. This 48 
page booklet is filled with out- 
standing performance data stor- 
ies which can possibly be dupli- 
cated in your plant... with the 
most successful cold treating pro- 
cedures in use today ...and wit 
one hundred and one additional 
cold treating facts that you can 
use to improve your production. 
Send for your free copy today. 


HERE’S A TESTED © 


OLD-TREATING 

PROCEDURE ..- 

A Simple Treat- 

ment that Saves 
this Manufacturer 
Time and Money 
in the Stabilization 


of Gauge Blocks, Lapping Flats, etc. 





1. Heat treat as usual. 
b-zero temperatures 
20° fF. Industrial 
riod of six 


2 Saiayeet to su 
i eepfreeze — 
» oe Machine for pe 


hours. 
3. Remove and let return to room 
temperature. 

4. Hold at room temperature for 
period of six hours. 


5. Repeat cycle six times. 


Pesult-Transformation of Aus- 
plete; 


tenite into aware” eto . 
i i imina 

tortion elim 

cause of dis on 
fraction of time required by 





tional age hardening method. 





) ’ 
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Drilling and Tapping Operations Completed Without 
Tearing ... Machining Done Without Distortion 


Cold treating solved a difficult production problem in the 
manufacture of hydraulic valves for aircraft. Prior to its 
adoption, the manufacturing process was slow and costly. 
It was common to have valves tear while being drilled and 
tapped. Distortion was excessive as a result of general 
machining operations. 

Cold treating was recommended as a means of remedying 
this troublesome situation. A Deepfreeze Chilling Unit was 
used and the valves subjected, in accordance with a simple 
procedure, to sub-zero temperatures of —120° F. Results 
were outstanding. The cold treated valves could be drilled 
and tapped without tearing and original dimensions were 
consistently held after machining. 

Today this manufacturer has these valves cold treated in 
a Deepfreeze unit before doing any work on them. As a 
consequence valve production has been greatly increased, 
oa improved and production costs considerably low- 
ered. 


Cold Treating Aids Industry in Many Ways... 


This is just one instance of the industrial value of cold 
treating. The result, however, is typical of those being 
attained by many industrial organizations throughout the 
country, who are applying it for such purposes as metal 
hardening, stabilization, shrink-fit assembly, testing, etc. 
For information on how to apply cold treating to your pro- 
duction, contact Deepfreeze Engineering Service. Deep- 
freeze engineers will be glad to make recommendations 
and actually cold treat sample parts and inform you of the 
results you can expect. This service will not obligate you 
in any way. 
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short cut 


THOMAS PRE-COATED 


For many companies, Thomas coated cold rolled strip steel 
reduces operations. These special finishes eliminate part or all of 
the plating operations in your plant. 


DURING PRODUCTION 


Thomas coatings provide die lubrication and increase die 
life. These finishes are cust resisting. Best of all, they often permit 
increases in production. 


IN YOUR PRODUCT 


Thomas coatings provide a uniform coating on inside and 
outside of complicated parts which are difficult to plate. They are 
used as an ultimate finish and as a base for further plating. 


ww 
WRITE FOR LITERATURE 


Kindly write your request on 
your company letterhead stating 
your title. This will help us to 
direct cold rolled strip steel data 
directly to you. 


DIPPED YT 
UNCOATED PRECISIO 


THE THOMAS STEEL CO. + WARREN, 0. 


COLD ROLLED STRIP STEEL SPECIALISTS 


PUT YOUR 


| 


hows! 


WHERE IT 











* Buyers of post-war products will have the same eager 
eye for beauty that they had before the war. In pre-plated 
sheets and coils, American Nickeloid Company offers a range 
of durable and appealing finishes that give eye-appeal while 
serving a functional purpose at the same time. Nickeloid 
Metals give you an ultimate finish; yet can be blanked, 
drawn, stamped, etched, soldered, and spot-welded. Our 
experience with pre-plated metals dates back to 1898. This 
experience of nearly fifty years is yours for the asking os 
you make your plans for post-war products. Write us. 


NICKELOID 


AMERICAN 
NICKELOID 
COMPANY 


Established 1898 
PERU, ILLINOIS 


METALS 


(Pre-Plated) 


NICKEL CHROMIUM> BRASS - COPPER + ZINC 
Etcctre- plated ¥O ALL COMMON Base METALS 


ra) ALSO LACQUERED COLORS 
7) SHEETS AND Cols 


¢s 


yy 
? , ** 
AND Larcts 
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NOI!IS 


Its unpossible...so we did it! 


\ man needed intermittent gears to transform 
continuously rotating motion into intermittent 
motion—needed “em fast—the design was 
really intricate and the cost by machining 
prohibitive. 

So. he used his head. Came to us to see if it 
could be done with powdered metal. Our engi- 
neers went to work. Found that it could—it 
was done with SINTEEL. 

Those gears were turned out faster and 
cheaper than was possible with any other 


method. 


Now if you have any problem in designing 


for tomorrow s mass production, wouldn’t you 


like us to solve it for you? 


We could cite numbers of cases where 
SINTEEL has been used to advantage in mak- 
ing parts of intricate design. You see, that’s 
our business—our sole interest. We’ve been 
at it since powder metallurgy started. Our 
large research and engineering staffs devote 
all their efforts to finding new places where 
SINTEEL can do the job—do it better, quicker 


and at lower cost. 


And this staff stands ready to answer any 


questions you may have. 


Write, phone or wire. 


American Electro Metal Corporation 





“YONKERS 2, NEW YORK 
Offices in Chicago, Dayton and Detroit 
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10,000,000 


Victory did not end the paper 
shortage. Need for waste paper 
is as great as ever. 

Why? Because supplies must 
still be shipped in paper to our 
occupation forces and liberated 
countries. For the Pacific area 
these take double and triple 
wrapping to withstand long sea 
voyages and tropical climates. 

Meanwhile, demand for do- 
mestic packaging paper comes 
from scores of reconverted in- 
dustries, Jobs and shipments of 
new goods depend on paper, the 
essential protection of almost 
everything made in our factories. 

That’s why you should desig- 


RIGHT ARMS 


Hi 


Fi 


a] 


nate one place as your Salvage 
Corner. Collect all your waste 
paper there before you bundle 
and turn it in. If you’re in doubt 
about how to get it picked up, 
call your local newspaper or Sal- 
vage Committee. 

So appoint a Salvage Chief in 
your office. Give him the author. § 
ity to organize a Salvage Team. 
Have him contact the local Sal- 
vage Committee and work with 
them. 


PRODUCT 
ENGINEERING 


This advertisement prepared by the War Advertis: 
ing Council. Space contributed by this publication 
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alvage 
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bundle 
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ed up, 
or Sal- 


7 THE AUTOMOTIVE INDUSTRY depends on famous 
: 


Bundyweld for fuel lines as well as for its vital oil and 
hydraulic brake lines. Bundyweld Tubing is made from a single 
strip of copper coated steel continuously rolled twice around 
laterally. 


thief in 
4uthor- 
Team. 
al Sal- 
‘k with 








THE STOVE INDUSTRY uses Bundyweld in many ways 

including gas range oven pilot tubes, shown here. Bundy- 
weld’s special manufacture assures a solid double walled steel 
iG tube, copper brazed throughout 360° of wall contact and copper 
coated inside and out. 


ar Advertis- 
publication 





THE FARM TRACTOR INDUSTRY turns to Bundy- 

weld for gas, oil and vacuum lines and most recently for 
hydraulic brake lines. Engineers, technicians, production experts 
in all fields praise Bundyweld’s performance under stress, its 
great bursting strength and high fatigue resistance. 


E F2SUNDY , TUBING 
t+. SS BR See r £2 


SwGineeaeo r0 


AAA 







-BUNDY 
Standard Tube Sales Corp. 
1 Admiral Ave. 
Maspeth, N.Y.C., N.Y. 





Pacific Metals Co., Ltd. 
3100 19th St. 
San Froncisco 10, Calif. 










me | 
a 
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TUBING DISTRIBUTORS AND 
Lapham-Hickey Co. 
3333 W. 47th Place 
Chicago 32, Illinois 





THE REFRIGERATION INDUSTRY turns to Bundy 

weld for its “life lines’ ... used in a wide variety of 
applications in both domestic and commercial refrigeration units 
Bundyweld’s easy fabrication makes possible speedy mass pro- 
duction of the elaborately bent shapes required. 





TRUCK MANUFACTURERS call for Bundyweld on fuel, 

4 vacuum, oil and hydraulic brake lines. The brake line, 

shown above, is double flared for leak-proof connections. Bundy- 

weld’s close tolerances, freedom from scale, walls of uniform 
thickness and concentricity assure quality control. 














OIL BURNERS use Bundyweld for fuel connecting lines 

such as this one. Bundyweld is furnished hard or annealed 
in standard sizes up to %” O.D. Special sizes cold drawn as 
desired. Also furnished in Monel and Nickel. 


Insist on Bundyweld for your products 


For complete information on how Bundyweld can be used 
to advantage in your field, contact our nearest represent- 
ative or write Bundy Tubing Company, Detroit 13. Depend 
on Bundyweld for an outstanding performance. Its great 
versatility makes possible speed and economy on the pro- 
duction line. 

REPRESENTATIVES: 


Rutan & Co. Eagle Metals Co. Alloy Metal Sales Ltd 
112 S. 6th St. 3628 E. Marginal Way 861 Bay St 
Phila. 2, Pa. Seattle 4, Wash. Toronto 5, Canada 
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«+. an example of an intricately designed insulator produced in quantity 
by Universal. Universal porcelain insulators have a high dielectric factor, 
high compressive strength. They are unaffected by arcing, heat, cold or 
fumes. They will not corrode, carbonize or oxidize. You can depend on 
Universal insulators to provide long life and satisfactory performance in 
your electrical equipment. 


THE UNIVERSAL cay propucts co. 


1545 FIRST STREET SANDUSKY, OHIO 











| ‘ma CI/NLTLZ 
The Telephone is Born . . . | mest SOR) CHILK 


KEEPS YOUR 


When Alexander Graham Bell uttered the immortal ¢€ ’ a PRODUCTION 
words, ‘Watson, come here, I want you’’, the telephone : oO IN LINE! 
became a reality. That was in 1876, the same year the , an | 
Auburn Button Works was founded. TRO F SURFACE QUALITY — Stepped-Up production ... 


re ee ere _ : sed Efficiency ... Reduced Rejects - These are the re- 

Auburn’s skill and re putation as a ¢ ustom molde r have that can and ARE being realized EVERY DAY through 
grown steadily over those 70 years. Today, the Auburn | | adoption of the Surf-Chek method of Designation and 
mold mark is accepted as a virtual guarantee of a perfect lity Control. 


; : @ DESIGNATES MACHINE 
molded part. FINISH — Kit includes 60- 
page instructional text 
and molded plastic Surf- 
e Chek Roughness Standard 
© replicas of 20 surfaces, 
For small parts molded automatically at low 5 to 500 microinches. Turn- 
, : 2 ea ing, grinding, milling, 
cost, write: Woodruff Company Division, oe — lapping and pol- 
| : bl dele ie a ishing can now be defini- 
Auburn Button Works, Auburn, N.Y. J ines teen, teby controlled. Thousands 
E . in use. For further data, 

by Auburn j add ept. PE. 








“a* — — rs 
SURFACE CHECKING GAGE CO. 
* Hollywood 28, California x 


] ( i HT] AUSTRALIA Paul & Gray, Ltd., Sydney 
CANADA . . . Prenco Progress & Engineering Corpn., Toront 
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WE PRODUCE THEM IN TOOL, DIE, STAINLESS 
SAE, OR NE STEELS ~— 


WRITE 
FOR THIS 
BOOKLET 


It contains details of the com- 
plete line of FCC Smooth Ham- 
mered Forgings of Allegheny 
Ludlum Tool and Stainless 
Steels, FCC Tool Steels, SAE 
Steels, NE Steels; it describes 
also other important FCC Tool 
Steel Specialties that may sug- 
gest money-saving ideas. 

Get your copy—write for it 
today. 


ADDRESS DEPT. PE-36 


a a on 


ROAD experience before and 

during the war in forging tool 
and die blanks for almost every 
conceivable hot-work application 
has fitted our Forging and Casting 
Division to deal expertly with any 
problems that may arise in this 
exacting field. 

Regardless of the kind of work 
to be done or material to be worked 
we are equipped to furnish you a 
correctly made forging of hot-work 
steel that will give you the utmost 


in effective performance. 


Any Allegheny Ludlum field rep- 
resentative can give you further 
particulars; or write for the booklet 


today. (See description at left.) 


ALLEGHENY 
LUDLUM 


STEEL CORPORATION 


Forging and Casting Division 
DETROIT 20, MICHIGAN 
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WOOL FELT. .-Mechanical functions 


fulfilled by this non-structural 
engineering material 


FILTRATION 
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1. Filtration 7. Shock-absorbing 
2. Polishing 


3. Sealing 
4. Wicking 
5. Vibration Isolation 


6. Sound Absorption & 
Thermal Insulation 12. Frictional 


8. Cushioning 

9. Padding 
10. Packaging 
11. Surfacing 


AM HUAUUCLLUAUUL440OASGGUEEATEOEOAHEAEOUL LAU ALAA 001 UF FOOOAAGCEREAA LEU 
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The radial fin element of all 
Protectomotor Industrial Filters 
is Feltex, a special Felt de- 
signed by Staynew Filter Cor- 
poration and American Felt 
Company engineers. Photo 
shows elements before and 
after use in needle control 
valve of a pneumatic tool. 


Because of versatile blend and distribution of selected 
fibres, Felt filters are characterized by slow plugging 
rates and high retention efficiency. Adapted to both 
vravity and pressure equipment, they are used for filter- 
ing electro-plating solutions, solvents, paints, lacquers 
and oils. 

Felt’s non-reactive tendencies enable it to be used in 
filtering photographic emulsions, nutrient broths and 
fruit syrups. Capable of sterilization, it has a unique 
surgical application in intravenous feeding sets for 
blood transfusions. 

Widely used in respirators, air conditioning and in- 
dustrial dust, fume and mist filters, it has a tested 
efficiency in excess of 99 per cent by weight in the re- 
moval of 0.5 micron mean diameter lead fume particles 
from air. 

When figuring any filtering problem, an American 
Feit Company engineer — experienced in filter design 

is available for helpful counsel. Please get in touch 
with our nearest office. 


American ‘elt 
Company 


TRADE 


General Offices: GLENVILLE, CONN. 
New York, Boston, Chicago, Detroit, Philadelphia, Cleveland, St 


Louis, 
San Francisco, Dallas, Seattle, Los Angeles, Atlanta 


PRODUCERS OF FINEST QUALITY FELT PARTS FOR oll RETAINERS, 
WIicKs, GREASE RETAINERS, DUST EXCLUDERS, 


GASKETS, PACKING, 
VIBRATION ISOLATION, INSULATION 


AND SOUND ABSORPTION FELTS 
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QUUAUUUUNLEEUEERRPUAN DSTA re 


DY-NAMIC BALANCING 
MACHINES 





The NEW, QUICK, EASY, INEXPENSIVE WAY 
TO GET RID OF THE '‘'WOBBLIES’’ 


Bear Dy-Namic Balanc- before the elimination of , 
ing Machines arecreating couple force vibrations / 
widespread interest be- from allrotating parts! J 
cause the revolutionary WRITE FOR NEW / 
principleemployedmakes BOOK -on BEAR 

_ more practical than ever DYNAMIC BALANCING. 
‘Address Bear Mfg. Co., Dept. PE, Rock Island, II. 





GUNS WON’T GUARD 
YOUR PAYROLL AGAINST 


GST 


Rust on your equipment or material means 
wasted man-hours, needless expense. You 
can STOP this dollar loss with Tectyl. Not 
a Paint! It’s easy to apply —just spray, dip, 
brush, or flush metal surfaces; easy to remove 

quick and clean, with kerosene. Tectyl 
seals out moisture for as long as two years, 
indoors or out. A little Tectyl covers a lot 
of metal. 


IMPORTANT-~Rust preventives used on 
Government-owned production equipment 
must meet Ordnance Specification P. S.-300-4. 
There is a Tectyl product to meet every such 
requirement. 


There is a 


TECTYL 


Product for EVERY Rust Problem 


VALVOLINE OIL COMPANY 
431 Main Street, Dept. 31 K, 
Refinery at Butler, Penn 





Cincinnati 2, Ohio 
General Offices, Cincinnati, Olio 
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IF YOU NEED “ANY COMBINATION OF THESE REQUIREMENTS 
IN PLIABLE PARTS, 8 CAN SOLVE YOUR PROBLEM 





GIVE YOUR 
SPECIFICATIONS TO 
SIRVENE ENGINEERS 


an 


and, if it is humanly possible to do so, they 

will develop a pliable part to meet your needs. ‘oe! be \ rr \ ' 4 
since 1929, when Chicago Rawhide instituted its 

research program in the development of compounded NY n VE ING 

lastomers, Sirvene engineers have perfected many ™ aI 


hundreds of pliable parts for use under seemingly THE SCIENTIFIC COMPOUNDED ELASTOMER 
impossible conditions. They can do the same for you. A Product of the Synthetic Rubber Division 


vast amount of knowledge and experience which CHICAGO RAWHIDE MANUFACTURING CO. 


they have accumulated as a result, is available for 1305 Elston Avenue Chicago 22, Illinois 


New York - Philadelphia - Detroit - Los Angeles - Cleveland - Boston 
olution of your particular problem. Pittsburgh - San Francisce - Cincinnati - Portland - Syracuse - Peoria 
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SOLID ano LAMINATED 
PRECIOUS METALS 


for New Judustricl Uses 


Radio and Radar... antenna tuners, wave guides and 
stabilizers... function at new high levels of efficiency 
because of laminated precious metal tubing and solid 

coin silver tubing. 

The entire Electrical Industry has been quick to recog- 
nize the fact that laminated precious metal tubing main- 
tains delicate electrical properties without variance under 
any climatic or atmospheric conditions. It is therefore 
ideal for electronic applications, high frequency radio 
parts and delicate instrument assemblies. 


Gold, silver, platinum and palladium or special precious 
metal alloys laminated to base metal have made these 
things possible... 

@ The desirable electrical, mechanical or chem- 
ical qualities of the precious metals have been 
added to the strength or other desirable prop- 

erties of base metals, precisely 
where and as required, 


® Precious metal properties of corrosion resist- 
ance, electrical superiority, and durability are 
obtained without solid precious metal costs. 

® Uniform maintenance of lamination ratios with 
no porosity, pit marks or defects. 

® Finer, more lasting finishes than are otherwise 
obtainable in base metals. 

Almost every conceivable shape of tubing may be had. 
Rings, sleeves and jackets are quickly and economically 
cut from laminated tubes. Machining and forming opera- 
tions can often be eliminated or reduced by the use of 
specially shaped tubing. 

To assist you in the application of our products to your 
products we are maintaining a staff of thoroughly ex- 


/perienced metallurgists, chemists, designers and con- 


sultants...an up-to-date research and testing labora- 
tory ...and a splendidly equipped tool room. These are 
all at your service to cooperate with your own staff to 
the full extent of our facilities. 


Your inquiries are cordially invited. Ask, too, for a 
copy of our new descriptive folder. 


PRODUCTS 


. TUBING ° SOLDERS ¢ FABRICATED PARTS AND ASSEMBLIES 


Se. we MAKEPEACE 
Main Office and Plant, ATTLEBORO, MASS. 


COMPANY 
New York Office, 30 Church St. 





It may be hard to believe, but.... 
THIS MAN IS SPRAYING GLASS 


Cie -t-y is a new glass base 
protective spray finish 


Very easy to work. Spray it on and dry 
it at 200° F. Then bake it at 350° F. in any 
industrial oven. Ample navy and other ap- 
provals prove that it's here to stay. Sam- 
ples and full details on request. When 
writing tell us what your problem is. 


for steel and brass. Extremely tough. Re- 
markably beautiful. Soft matte and egg- 
shell gloss finishes in all colors. The ideal 
finish for stoves, heaters, mufflers, exhaust 
and tail pipes, metal filing cases, etc. It 
withstands heat up to 1000° F. Has high 
resistance to corrosion, abrasion and im- 


BLACK-MAGIC 3.207919, Porn Si 


gives iron and 

steels except stainless a dense, permanent black 
Penetration, .000I"'. Very flexible: forming may 
follow processing. Effective rust inhibitor, fine 
bond for paints and lacquers. Chemicals reac- 
tion at 300 F. There are also BLACK-MAGIC 
baths for zinc, copper, brass, cadmium Write 
for sample. 











MITCHELL-BRADFORD CHEMICAL COMPANY 


Es 624468 MAIN ST., (Stratford) BRIDGEPORT, CONN. 


MODERN METAL FINISHES 
BLACK-MAGIC OXIDE BLACKING SALTS 
WITCH-DIP & WITCH-OIL FINAL FINISHES 


CHICAGO OFFICE: 111 W. Jackson Bivd. 
DETROIT: June & Co. INDIANAPOLIS: Stovall Equipment Co. 


SILCO Glass-Base PROTECTIVE COATING 
HEAT TREATING SALTS, CLEANERS, ETC 


CLEVELAND: Universal Paint and Varnish Co 
OAKLAND, CAL.: Geo. A. Kushman Co, 
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ST. LOUIS: G. S. Robins & Co 
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Made of Mazlo Magnesium, 
lighter this new lightweight seat, 
designed by Douglas Air- 


craft Company engineers, reduces the weight per 21- 
passenger plane by 147 pounds. Yet it costs but 
slightly more than half the price of the old :ype chairs. 
This savings in weight alone, can mean an added 
passenger, or the revenue on 147 pounds of cargo. 

This example of what magnesium is doing for the 
aviation industry can apply to your products, too. 
Magnesium alloys give the required strength and 
dependability, along with maximum savings in 
weight. It's the perfect metal for things that move, 
must be carried, must endure. 

American Magnesium engineers will gladly sit 
down with you and help you employ magnesium to 
best advantage. Write Aluminum Company of 
America, Sales Agent for American Magnesium 
Products, 1702 Gulf Building, Pittsburgh 19, Penna. 


PRODUCTS 


sag ere 


AMERICAN MAGNESIUM 


' CORPORATION 


Nn U M 


cOMPAN Y oOo Ff AMERICA 
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Our war experience in cutting costs on 
quantity production of close tolerance die 
castings can help you meet the challenging 
problem of competition. Attractive-looking die 
castings of every shape, size and specification 
that require fewer machining operations are 
part of our every day production. Delivery 
schedules rigidly adhered to are your as- 
surance of marketing your product most 
advantageously. Our engineers are at your 


service for consultation at all times, without 
obligation. 
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HARNESSING WAR-TIME KNOWLEDGE 
TO PEACE-TIME ADVANTAGE 


a) 
® OLE * orpora fion 


ZINC & ALUMINUM DIE CASTINGS 


614 South 21 Street, Irvington 11, New Jersey 
SALES OFFICES IN LEADING CITIES 


WRITE FOR THE NAME OF 
THE ONE NEAREST TO YOU 


Electric Iron base 
Die Cast in aluminum alloy. 














INDUSTRIAL PARTS SCENE IOS 


n War, as in Peace... 


FOR ALL CERRO ALLOYS 
A and CUT COSTS! 
TYPES of PRODUCTS Porciiecp sadn incl\4 


"rae: nai ditch tue dul CERROMATRIX (Melting Temp. 250° F.) For securing punch and 
p astic Scale Or dial tor deli- die parts, anchoring machine parts without expensive drive fits, 
cate instruments to heavy 


From minutely accurate 





short run forming dies and other metal-working applications. 
metal nameplate for giant 


CERROBEND (Melting Temp. 158° F.) Use as a filler in bend 

rugged machines, Bastian ing thin-walled tubing to small radii. Easily eee in 
boili ° i jigs, t t 

has been successfully anak. oiling water. Also used for aircraft assembly jigs, templates 


Z : for forming dies and other purposes. 
ing parts for America’s lead- 


: : CERROSAFE (Melting Temp. 190° F.) Used to accurately proof 
Yen acces for cast cavities such as molds, gun chambers, forging dies, etc., 
ecades. 


and for many similar applications. 
We would like the oppor- REPRESENTATIVES AND DISTRIBUTORS 
tunity to consult with you 


ANSONIA, CONN., Jackson Associates 
and help you solve your par- BOSTON, MASS., Jackson Association ‘ 

‘ PHILADELPHIA, PA., Castaloy Metal Sales Company 
ticular parts problem. BROOKLYN, N: Y., Belmont Smelting & Refining Works 
: 4 . LEVELAND, OHIO, Die Supply Co. 

For samples of our work, DETROIT, MICH., Gastaloy Metal Sales Company 
just fill in coupon below and CHICAGO, ILL., Sterling Products Co., Inc. 
we'll mail y : MOLINE, ILL., Sterling Products Co., Inc. 
f _— this booklet MILWAUKEE, WIS., Harry C. Kettleson, Inc. 
of ours on Industrial Parts MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
together with samples of our ST. LOUIS, MO., Metal Goods Corporation 
neal d ‘d f ! KANSAS CITY, MO., Metal Goods Corporation 
WOrk and an 1d€a Of prices. NEW ORLEANS, LA., Metal Goods Corporation 
-— DALLAS, TEX., Metal Goods Corporation 
HOUSTON, TEX., Metal Goods Corporation 
TULSA, OKLA., Metal Goods Corporation 
BAST { A N LOS ANGELES, CAL., Castaloy Metal Sales Company 
NAME 


MONTREAL, CAN., Dominion Merchants Ltd. 
BROS. on o — ” 


LONDON, ENG., Mining & Chemical Products, Ltd 








COMPANY - 
Serving the trade since 1895 


city 7 CERRO DE PASCO COPPER CORPORATION 
Rochester, N. Y. 


40 WALL STREET * « NEW YORK 5, N. Y. 
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Specialists in engineering, 
Production, and finishing 
of copper-base alloy parts. 


Bes hs ee, 


give you controlled quality 
and uniformity... eliminating 
costly production losses 


In resistance welding, lack of uniformity in electrodes and wheels means “time out” 


to adjust current, time, and pressure settings—resulting in costly production losses. 


At Ampco, control of quality and uniformity — both absolutely necessary in 
this exacting field — are kept under close supervision of laboratory technicians 
throughout the entire production cycle, resulting in increased productive time. 


Ampco resistance welding products comply with all RWMA specifications. 
Included in the line are spot welding electrodes; seam welding wheels; centrifu- 
gally cast seam welder bushings; seam welder shafts; flash and projection welder 
dies; extruded and drawn rounds; and many others, 


To reduce your welding costs, standardize on Ampco’s line of resistance weld- 
ing electrodes. You are assured of all-important uniformity ... consistently, You 
cut “down-time”’ to a minimum ,. . you speed production — and, finally, you 
get more service from each electrode. Complete details are given in Bulletin 68. 
Write for your copy. Your request will receive prompt attention, 


AMPCO METAL, INC., Department PE-11, MILWAUKEE 4, WISCONSIN 














Some parts being joined in EF brazing and soldering furnaces. Products 
ranging from small metal radio tubes up to large automotive and refrig- 
erator units are joined neatly, securely and economically by this process. 


Aluminum, Brass, Steel and Other Assemblies 


Are Securely & Economically Joined 


In EF Brazing and Soldering Furnaces 


' , 3 Design your metal parts for furnace brazing. Products difficult 
This one-piece clip nut holder, formed or expensive to make in one piece can be made in several pieces 


; . ; and joined. Products requiring several stampings joined or re- 
from 10-gage steel, is one of the many quiring screw machine parts, forgings and stampings to complete 
Titchener stamped products that has re- pb on Tay Rag neatly, and economically joined right in your 
placed cast or forged counterparts. Con- Strong, leak-proof joints are made and the completed units are 
sider the advantages of this stamping over decorera, tee Sumnee coon ond Wiehe. Any coats o 
a casting: (a) Withstands greater shock at one time. 

and fatigue, less likely to crack or fail in 

service. (b) Lighter, easier to handle in 
assembly. (c) No trimming, grinding or 
surface machining. (d) Elimination of ex- 
pensive drilling operations. Holes were 
punched and held to size and location. 
(e) Costs less to make. 


Investigate EF Furnaces for Joining YOUR Metal Parts 


Send for printed matter showing various types of EF brazing furnaces 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces---For Any Process, Product of Production ~ 





Production and Methods Engineers, 


Purchasing Agents WHAT MAKES A 


MAILING CLICK? 


Here are the advantages of Titchener service: 





Titchener engineers may be consulted Adding Can seents te & 





without cost or obligation to your com- 
pany. You may send in prints of proposed 
products, models, bench samples, or parts 
in production. 


Customer property is restricted to a small 
group of Titchener engineers. Service is 
confidential and personal. 


Titchener has 59 years of experience in 


the engineering, tooling and production 
of stampings. 


Titchener service is complete, including 
plating and finishing. 


Titchener can guarantee deliveries on any 
size order. 


more than half the story. 


McGraw-Hill Mailing Lists, used 
by leading manufacturers and in- 
dustrial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. They offer thorough hori- 
zontal and vertical coverage of 
major markets, including new per- 
sonnel and plants. Selections may 
be made to fit your own special 
requirements. 


New names are added to every 
McGraw-Hill list daily. List revisions 
are made on a_ twenty-four hour 
basis. And all names are guaran- 
teed accurate within two per cent. 


In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized serv- 
ice is particularly important in 
securing the comprehensive market 


- WAL 
‘ Mc GRAW-HILL coverage you need and want. Ask 
DIRECT MAIL LIST SEAVICE = more detailed information to- 


You'll probably be surprised 








the low over-all cost and the 
tested effectiveness of these hand- 
picked selections. 


DIRECT MAIL DIVISION 


eH. TIT CHENER & co. 


Strip Metal and Wire Forming 


McGraw-Hill Publishing Company, Inv. 


330 WEST 42nd ST. NEW YORK NY 


350 WALNUT ST. BINGHAMTON, N. Y. 
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DO YOU KNOW 
THAT ROXAPRENE IS BACK? 





bles 
ROXAPRENE ... the pioneer chlorinated 


rubber synthetic enamel 


—THAT gives any product a smooth-as-silk 
quality finish 


—THAT stands abuse. . . looks new longer 
—AND will spray or dip equally well 


—AND air dry fast... or force dry at low 
temperatures...or bake in a few minutes to 
step up your production rate 


—AND is ready right now to go to 
work on your tough production jobs where 
conventional enamels won’t suffice. 


YES SIR! That’s ROXAPRENE. . . another finish 


engineered by Roxalin for specific performance. 


ROXALIN buble. FINISHES 


EulLIZABETH NEW JERSEY 
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Random Examples of close tolerance experimental parts and 
models, created by TECKNA Experimental Division 


Experimental Parts, 
Models to Your 
Specifications 


The Experimental Division of TECKNA COM- 
PANY is now in a position to offer you its serv- 
ices in the creation of products of peace... . 
This department was hush-hushed for the past 


five years due to the confidences imposed by 
war. 


No longer need we hide the “light” of this highly 
efficient TECKNA Division, with its record of ac- 
complishment and efficiency. 


Experimental Engineers and expert machinists 
working exclusively for over five years on mod- 
els and experimental parts, supported by a staff 
of tool makers and completely equipped tool 
room, are ready to serve you. 


Exact models, or parts, hand made if desired, 
to close tolerance in any kind of thermosetting 
or thermoplastic will be efficiently made from 
your blue prints. 


Inquiries are solicited with the assurance that 
complete confidences will be kept. and no obli- 
gations incurred. 


Send for bulletin. 


TECKNA company 


Fabricators of Plastics 
223-01 Northern Boulevard, Bayside 


L. |., New York, 
Bayside 9-5302 q | | 4 


Branch Factory: West Warren, Mass. PLASTICS 








How STAMPING 
DRAWING aad 
EVA G 


Gan Reduce 


| You, too, can save by 


GOAT PRECISE-FORMED 


| METAL STAMPINGS 


Induction brazing and machining 
operations can save you money by 
replacing many types of machine 


| parts, castings and assemblies. New 
| techniques in deep drawing elimi- 


nate the necessity of in-between 


annealing. As a result, we can pro- 


duce stampings, as well as assem- 
blies of stampings, that would have 


| been regarded as impossible prior 
| to the war. 


Compare the costs! Foy. 
merly the part shown be. 
low was machined from 
tubing, an expensive op. 
eration involving the time 
taking removal and wast 
of alarge amount of stock, 


/. 


This deep-drawn shell, 1 13/164 
x 4 3/8” is drawn without e 
pensive annealing, by the Goa 
Precise-Formed Process. 


2 = 


Stam thread ringshown above 
is induction brazed to the shell, 


3. 


A thread is cut on the ring, 
completing the product. 


GOAT METAL STAMPINGS, INC. 
Affiliate of The Fred Goat Co., Inc. 


314 DEAN STREET 
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ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder . . 


. Helpful, Informative 


J. H. WILLIAMS & CO., “The Drop-Forging People” BUFFALO 7, N.Y. 





TECKNA | 





MORE THAN 16,000 


PRODUCT ENGINEERS 


NOW PAY $5.00 A 
YEAR EACH 


for PRODUCT ENGINEERING 








PRODUC! 


E-NGINEERING 
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HERE’S MONEY -SAVIN’ 
Without the Aid 
| os ae bade a , | 


SPRINGTITES “ADD HANDS” for PRODUCTION 


Speed up your production 
ing hands on production lines—automatically 
balance your inventories—reduce your costs 
eliminate waste with Eaton Springtites, the 
modern dual fastening device. 


Eaton Springtites offer the maximum 
in advanced fastening engineering — a prop- 
erly designed spring lock washer preassem- 
bled on a quality bolt or screw, correctly 
dimensioned to fit under bolt screw or bolt 
head. Tension is exerted at the proper point of 
leverage through improved fit on shank. 


IN Write today on your letterhead 
Ne for your copy of Springtite folder #161. 


EATON MANUFACTURING COMPARY 





MASSILLON, OHIO 


Sales Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montreal 








G@ SEARCHLIGHT SECTION @ 





POSITIONS VACANT 


DESIGN ENGINEER—An unusual opportunity 
with large internationally known manufac- 
turer of Air Conditioning and Refrigeration 
equipment for capable design engineer of 
refrigeration compressors and condensing units 
to work as assistant to chief. All replies will 
be confidential. Please outline qualifications 
P-998, Product Engineering, 330 W. 42nd 
St.. New York 18 N. ¥ 
RESEARCH ENGINEER—Unusual opportun- 
ity for capable engineer experienced in de- 
sign and research work of air conditioning and 
refrigeration equipment to operate new modern 
laboratory for internationally known manufac- 
turer of Air Conditioning and Refrigeration 
equipment. All replies will be confidential. 
«Please give outline of qualifications. P-999, 
Product Engineering, 330 W. 42nd St., New 
York 18, N. Y. 
ENGINEER WANTED. We need a mature en- 
gineer with experience in material handling 
or in other general industrial flelds, where he 
has developed an ability for economical steel 
design in handling steel plate and structural 
steel. The man we select should have the 
adaptability and faculty of mind to quickly 
learn the fundamentals of industrial ventila- 
tion and air conditioiing. Such a person has 
the opportunity to shortly become the chief 
engineer of such a department in this promin- 
ent, growing midwest concern. Write fully to 
P-178, Product Engineering, 520 N. Michigan 
Ave., Chicago 11, Il na 
MECHANICAL DESIGNER, with experience in 
development of metal hot working equip- 
ment. This is an excellent opportunity for an 
engineer who is original and resourceful in the 
solution of radically new design problems 
Salary commensurate with experience. New 
York area. P-179, Product Engineering, 330 W. 
42nd St., New York 18, N. Y. 
WANTED: MACHINE designers and drafts- 
men. Automatic packaging machines. Ex- 
cellent opportunity. Post-war work. Location, 
Connecticut P-180, Product Engineering, 330 
W. 42nd St. New York 18, N. 
WANTED: YOUNG graduate mechanical engi- 
neer with creative talent for product develop 
ment by established Ohio manufacturer with 
fine post-war prospects. Give complete educa- 
tion, experience, and salary expected. Replies 
strictly confidential. P-181, Product Engineer- 
ing. 520 N. Michigan Ave., Chicago 11, Il. 
WANTED: HYDRAULIC Engineer. Leading 
firm of general engineers in England require 
the services of a first class engineer to superin- 
tend the hydraulic side of their business. Ex- 
perience should cover the design, production 
and sales of hydraulic presses of all sizes and 
types, pumps, accumulators and special ma- 
chinery. Apply, giving full particulars of past 
and present experience, age, remuneration 
required, etc., to P-182, Product Engineering 
330 W. 42nd St., New York 18. N. Y. 


























_ EMPLOYMENT SERVICE 
SALARIED 


conversion 


POSITIONS $2 
is creating 
now. This thoroughly 
service of 35 years 
reputation carries on 
for supervisory, 
tions of the 
cedure 
ments 


oo $25 000 t¢ 

lifetime opportunities 
organized cc 
recognized 


»nfidential 
standing and 
preliminary negotiations 
technical and 
calibre indicated, 
individualized to 
tetaining fee protected by 
provision Identity covered and present 
tion protected Send only name and 
for details R. W. Bixby, In 268 
Bldg., Buffalo 2, N E 


execullve 
through a 
each client's 


posi- 
pro- 
require 
refund 
pos 
address 


Delward 





Curt E. Patton Personnel Engineers 
53 W. Jackson Bivd. Chicago 4 


offer Industry a confidential Personnel Service 
selecting and presenting men for positions open 
on either a fee or 
Outstanding men in Engineering, 
Research, with legitimate reasons for 
change, are invited to file 
CHARGE, in confidence, 
qualifications to 


retainer basis. 

Design « 
seeking a 
applications at NO 
50 We nay present thei 
our clients. 








- 


EXECUTIVES ONLY 


ADMINISTRATIVE 
MFEG.— FINANCE — SALES 


You are ipvited to use our specialized ex- 
ecutive personne) facilities. This service 


is to meet the requirements of men 
hg AE trom $7,500 per year up- 
wards. Whether for a man or a position, 
your inquiry welcome without obligation. 


CASTLE, BARTON & ASSOCS. 


Attention —B. T. Badgley 





WANTED 


INDUSTRIAL DESIGNER 


Must be top-notch. Rendering, styling. successful 
product experience important, plus ability to meet 
clients and handle accounts. Excellent permanent 
future, high salary. Write or visit our office 
nearest you. 


J. GORDON LIPPINCOTT & CO. 
500 Fifth Avenue, New York City 








230 North Michigan Avenue. Chicago 


POSITIONS WANTED 

ENGINEER-EXECUTIVE: Mechanical 

nautical background. Graduate. Sixteen 
years well rounded experience with several 
leading manufacturers and U. S. N. Wide de- 
sign superv'sory and organizational back- 
ground. Cost- and production-minded. Will 
supply and develop post-war ideas to suit 
your manufacturing facilities. Will assume 
full responsibility. Qualified to be technical 
adviser to financial institution or estate having 
industrial holdings. Position desired in or 
within 50 miles of Los Angeles. Established 
residence. Salary $8000-$10,000. PW -158, 
Product Engineering, 68 Post St., San Fran- 
cisco 4, Cal 








aero- 








CHIEF ENGINEER—Mechanical and Master's 

degrees, good executive and organizer; ma- 
chine tools, automatic machinery, medium and 
heavy machinery, gearing; design, mathemati- 
cal analysis, research. PW-184, Product Engi- 
neering. 330 W. 42nd St., New York 18 N. Y 
SALES ADMINISTRATOR or top executive 

assistant, experienced in marketing and new 
products, M.E. Cornell University—for the last 
twenty years employed with a firm manufac- 
turing and @elling tecnnical hardware special- 
ties as executive in the following positions— 
vice president, secretary-treasurer, general 
manager, sales manager, in charge of manu- 
facturing, merchandising, organizing sales 
force, training and advertising. Basic training 
in enginecring and sales power plant equip- 
ment. Position wanted in with company manu- 
facturing technical, semi-technical products 
planning post-war developments. PW-188, 
Product Engineering, 330 W. 42nd St., New 
York 18, N. Y 


TOOL ENGINEER AVAILABLE 


for a position as supervisor in Product‘on 
Engineering Department as Chief Tool 
Designer, Chief Process Engineer or As- 
sistant to Production Engineer. 








36 years old, high school and 4 years at 
Univ. of Cincennati, College of Engi- 
neering. Employed for 5 years as tool de- 
signer by large machine tool company in 
Cncinnati. 4 years with S. Navy 
Dept.—2 years as tool designer and 2 
years as Mechan'cal Engineer with 
spec'al problems in Tool Engineering. For 
past year employed by a Navy owned, 
privately operated ordnance plant as Chief 
Tool Designer with 20 people under by 
supervision. 


I have an excellent working knowledge 
of plant layout, process‘ng, and the design 
of specal machinery besides the “Know 
How”’ of Tool Engineering in the medium 
and heavy duty machinery field. 


No objection to working in any part of 
the U. S. Further information and refer- 
ences supplied at your request. 

PW-172, 
520 North 


Product Engineering 
Michigan Ave., Chicago 11, Il 














ENGINEER AVAILABLE 


Mechanical graduate, seven years industrial experi- 
ence in machine, die, and product design. esti- 
mating, purchasing, machine shop supervision. 
Assistant shop superintendent, later war production 
officer of a U. S. Navy Yard. Demobilization 
expected very soon. Desire position with good 
future in factory management in Detroit-Cleveland 
area. 
PW-192, Ir 


duct Engineering 








330 West 4 d St... New York 18. N 








SITUATION WANTED 


Manager, Chief Inspector, Production Mgr. 


Twenty years experience in metal working and 
metal producing industries. Have proven judgment, 
leadership, ability and won confidence and team 
work in outstanding record of results. Want to join 
industry and continue to help lead it to outstanding 
success. Am 40, married, employed. May | join you? 
PW-168 Product Engineering 
330 








220 S. Stote St Chicago 4, Ill. 





West 42nd St., New York 18, N. Y. 








POSITIONS WANTED 


CHIEF DRAFTSMAN — Technical 

Mechanical Engineer's degrees; 
signing and shop 
duction of many 
organizer, instructor, 
Product Engineering, 
York 18, N. Y. 





graduate, 
actual de- 
experience directing pro- 
types of machinery; 
producer. PW-1865, 
330 W. 42nd St., New 





ASSOCIATE EDITOR—M.E, and M.S. 

broad shop and technical experience; engi- 
neering journals, trade papers, house organs. 
PW-183, Product Engineering, 330 W. 42nd St., 
New York 18, N. Y 


degrees, 





CHIEF ENGINEER—Centrifugal pumps. Ex- 

perienced all engineering and manufacturing 
phases. Modern, streamlined, efficient, com- 
petitive, standardized or special design. All 
types. Existing lines modernized Successful 
executive for many years. PW-186, Product 
Engineering, 330 W. 42nd St., New York 18, 
mi. zs 





METALLURGIST - REGISTERED Engineer 

(Ohio): Experience in heat treat, failure 
analysis, material inspection, foundry practice, 
physical test, material selection. Desires posi- 
tion with manufacturer in need of Metallurgist 
to act as trouble shooter and/or consultant. 
Age 30. Willing to travel. PW-187, Product 
Engineering, 520 N. Michigan Ave., Chicago 11 
Til. 





METHODS ENGINEER, Licensed Professional 

Engineer, who has specialized in methods for 
low cost production is available, 40 years ex- 
perience, now employed, have recently speci- 
fied and purchased all machining, heat treat- 
ing, and auxiliary equipment for a large De- 
fense Plant. Saiary $8,009 per year. Address 
PW-131, Product Engineering, 330 W. 42nd 
St., New York 18, N. Y 





PRODUCTION ILLUSTRATION Director: Ex- 

perienced in developing and supervising tech- 
nical illustration programs for industry. Back- 
ground one of engineering, production planning, 
mechanical art, photography, reproduction, and 
supervision. Position with future opportunity 
desired. PW-189, Product Engineering, 520 N 
Michigan Ave., Chicago 11, Ill 





ENGINEER—COLLEGE graduate, 28 years old 

Six years experience in design and develop- 
ment of mechanical and hydraulic devices 
Familiar with machine shop methods. Desires 
responsible position with small progressive 
firm. Location: New England, preferably Cen 
tral Connecticut PW-190, Product Engineer 
ing, 330 W. 42nd St., New York 18, N. Y 


PATENT ATTORNEY 
ROBERT DALEY- 


engineer. 19 S. La 
minary consultation 








registered 
Salle St., 
without 


patent att 
Chicago 3 
obligation 





BUSINESS OPPORTUNITY 








WOULD LIKE to contact financial and/or 

large machine building organization looking 
for product to manufacture. This proposition 
relates to filling immediate postwar demand 
for quarter of a billion and regular yearly de 
mand for at least $5,000,000 worth of very es- 
sential machinery which cannot be produced by 
machine builders now having knowledge of this 
business. BO-191, Product Engineering, 330 W 
42nd St., New York 18, N. Y. 


The 
Fischer & Thomas Co. 


Product 
Designers 


Creative Ideas for 
Post-War Mfg. 


4815 Superior Ave., Cleveland 3, O. 

















REED 


MACHINE & TOOL ENGINEERS 


MACHINE & TOOL DESIGN + CONSULTING 


¢ OPERATIONS 





PHONE - PERRY 5930 * 





CONTRACT PRODUCTION MANUFACTURING 





PAWTUCKET, RHODE ISLAND 





(Additional Employment Advertising on pages 407, 408, 409) 
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Opportunities 
in Research 


Unusual opportunities in the postwar 
period will be available at Battelle Memorial 
Institute for qualified research men now in 
the services or engaged in war research. 

This endowed industrial and scientific re- 
search institution will add a selected num- 
ber of competent scientists to its staff just 
as rapidly as they are relieved of their war 
responsibilities. The men chosen will be 
given every opportunity to develop in their 
professional fields and to apply their scien- 
tific knowledge to the solution of industrial 
problems. 

Such men will find modern scientific tools 
available for their use in the well-equipped 
Battelle laboratories, and they will be aided 
by a comprehensive program of fundamental 
research designed to expand their knowledge 
and their ability. Battelle operates in an 
unusual atmosphere which has a strong ap- 
peal to the professional research man. Op- 
portunities for further education, technical 
growth, and administrative responsibility 
exist. 

Experienced research men in the fields of 
chemistry, chemical engineering, electro- 
chemistry, physics, metallurgy, fuels, light 
metals, plastics, ceramics, mechanical engi- 
neering, design and product engineering, 
electrical engineering, applied mechanics, 
mining, raw materials, and allied technical 
professions will be considered. 

Whatever your postwar plans may be, in- 
quire now about these opportunities at Bat- 
telle. Write to: 


Battelle Memorial Institute 
Columbus 1, Ohio 








WANTED 
Printing Equipment 
Designer & Engineer 


Long established corporation in west- 
ern New York having a line of na- 
tionally known products has opening 
for creative designer and engineer. 
Knowledge and experience with con- 
struction and operation of various 
types of printing methods and equip- 
ment, perforators, cutters and other 
machines ordinarily used by paper 
processing and printing establishments 
especially desirable. State education, 
experience, age, salary and availability. 


P-171 (Agency) Product Engineering 





330 West 42nd St., New York 18, N. Y. 





SPECIAL MACHINE DESIGNERS 


(Detroit Area Only) 

















Must have experience on the 








design of special machinery 
































Good Pay 


surance 

















Group \n 







































































A real future for the right men 

















See the Industrial Relations Dept., or write, giving 
particulars as to education and other qualifications 


UNITED STATES RUBBER COMPANY 


6600 East Jefferson Ave., Detroit, Mich. 











































WANTED 
ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Experienced for 


GAS TURBINE 
DEVELOPMENT 


This is permanent work with a future 
Write giving full details 


ELLIOTT COMPANY 





tion, experience, present salary expected. 
Research and Development Dept. sional ge draft status. personal data. —" > » ¥ » 
close recent photograph. Salary commensurate wit = ri 
JEANNETTE, PA. abilities. Al! replies confidential. (Our organiza- ; P-168, Product Baginsering 
s tion knows of this advertisement). 520 North Michigan Ave., Chicago 11, Ill. 











Pasian . A REAL 


Machine Designer 


Long established New York State cor- 0 P P 0 RT U NIT Y s 




















































































































. . . aan We are building a world-wide organization to fully 
poration is offering permanent position develop and market new ideas and inventions. 

$ : s : To do this we need top flight men who have broad 
to creative designer and engineer. This experience—men Hers — be depended on to work 
: 3 f h accurately and efficiently. 
is an unusual opportunity or man who ae Guar we Geb iler 
possesses adequate educational back- a real opportunity to 
ground, experience, originality and in- A1-Tool, Die and Guage Makers 
itiative—in a well-established and and 
growing organization engaged in re- . . 

I r 
search and development as well as 1 Mechanical Eng nee 
manufacturing and marketing of na- 1 Tool Designer 
: : (Preferably With Carburetor Experience) 
tionally known mechanical products. who really know their jobs and can produce in a 
Office appliance experience especially clean shop that has modern equipment. 

> p Write us giving your qualifications, and detailed 
desirable. State experience, age, edu- information will be sent you regarding this oppor- 
cation, salary and availability. — 
ry ability J. R. FISH 
P-170 (Agency) Product Engineering Research & Engineering Company 
330 West 42nd St., New York 18, N. Y. 1341 Main Street, Agawam, Mass. 




















PRODUCT DESIGNER WANTED 


. 
Graduate mechanical engineer, under 40 years of 
age, draft exempt, to design small, high quality, Bearing Development 
mechanical type, precision instruments. Should 
have manufacturing experience in mechanical field. 
This is an opportunity for a man with initiative 


. 
imagination, and creative talent to join a smali Engineer 


vigorous engineering group of a manufacturing 
company employing approximately 2,500 personnel 









































Engineer for design, experimental and 
and located in south-central Pennsylvania. Train- : aos . 
ing course will be arranged to supplement particu- processing of friction type bearings. 
lar qualifications. If not now engaged in essential Graduate Engineer or equivalent, experi- 
war work, write enced in bearing application, testing, etc. 
P-167, Product Engineering Man with creative ability required. 


330 West 42nd St., New York 18, N. Y . State age, marital status, details of educa- 





giving complete description of education, profes- 
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ENGINEERS WANTED 


MECHANICAL 
ELECTRICAL 
CIVIL 


Preferably those with 


EXPERIENCE ADAPTABLE 
TO AIRCRAFT 


LAYOUT DRAFTSMEN 
AERODYNAMICISTS 
STRESS ANALYSTS 


Or others with at least several years of engi 
neering experience which will serve as a basis 
for aircraft work 

Permanent positions are available in the en- 
gineering of such planes as the Martin 202 
transport, commercial version of the Martin 
MARS, and other new commercial and military 
commitments. Write including full information 
on education, experience and background, 


to Director of Engineering Personne! 
THE GLENN L. MARTIN COMPANY 


Baltimore 3, Maryland 

















PROFESSIONAL SERVICES 











Appliance Design Associates 
Offer 

PRODUCT DESIGN SERVICE 
Including 

DEVELOPMENT, STYLING, 

MODEL WORK 

MANUFACTURING PROCESS & 


2362 Main Stre Stratford, 


A COMPLETI 


RESEARCH 


TEST 


Connect 











ASSOCIATED ELECTRONICS 
CORPORATION —-SovsuzTiNe 


ENGINEERS 
nplete Engir all Industrie 
RESEARCH MANAGEMENT 
DEVELOPMENT PRODUCTION 
DESIGN PUBLICATIONS 

N au Str v York. 7. N. ¥ 


S Ca 


eering Service for 


Kearney Stre in I 


PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN 

ELECTRICAL 

El. Machinery, 

E} Appliances 

Electronics 


Wacker Dr 


PRODUCT DESIGN 
Apparatus & Applications 

1i-Frequency Apparatus 
Radio Communication 


205 W Chicago 6, IIl. 











SEYMOUR C. HYMAN, Chem. Eng. 


Consultant for Industry on 
MOISTURE AND FUNGUS PROBLEMS 
For the duration of the war, Chief of Moisture 
and Fungus Proofing Section developing and apply- 
ing tropic-proof materials for U. S. Army communi- 
cations equipment. Now available to manufacturers 
and materials suppliers for consultation on pro- 
tective coatings, insulation and choice of engineering 

materials 


P.O. Box 111 Long Branch, N. J 








WANTED 


PLANT MANAGER 


A successful aggressive company located 
in a midwestern city is entering the busi- 
ness of manufacturing agricultural imple- 
ments with an estimated starting per- 
sonnel of about 300 employees. We require 
the services of a man of outstanding and 
proven abliity with an engineering back- 
ground. Must appreciate the necessity of 
thorough planning for efficient production 
and have a completely rounded out ex- 
perience in directing every phase of 
manufacturing detail. If you enjoy working 
with executives of exacting integrity who 
are developing a well rounded out organi- 
zation building a sound product, give us 
your occupational record with names and 
addresses of supervisors, age, and any 
information that will help us determine 
your fitness for the job. A thorough check 
of your record will be made if we are 
interested, but we will not correspond with 
your present employer. Your travel ex 
pense will be paid to the plant if we ask 
for an interview. Initial salary $12,000 with 
possible future participation in earnings. 
P-173, Product Engineering 
Michigan Ave., Chicago 11, III 


520 North 





Atlas Tool & Designing Co. 
CONSULTING and PROCESSING ENGINEERS 
Staf? of 300 ed 


engineers, desigr 
oduct ecial automatic mach 
product 








Industrial Design Company 


Consultants & Designers 
Creative Styling 

Machine Desig 
General Draftir 


32 Phila. 5, Pa 








JOSEPH STILES BEGGS 


PROFESSIONAL ENGINEER 


Lancaster, Allwine & Rommel 
PATENTS &€ TRADE MARKS 

g booklet concerning Inven 
Copyright, 
nt and 


Simply 


ished 


N.W., ¥ 


th St 














DRAFTSMEN—DESIGNERS 


Needed in the Development and Re- 
search Department of an old established 
and progressive Chicago manufacturing 
company. Excellent opportunity for men 
with ingenuity and designing ability. Ex- 
perience in drafting and designing small 
mechanical and electrical devices is re- 
quired. Engineering degree desirable but 
optional. 
P-144, PRODUCT ENGINEERING 

520 N. Michigan Ave., Chicago 11, Ill. 





DESIGN, Inc. 


California 
INDUSTRIAL DESIGNERS 
g Services 
LaFayette 
», Cal 


Park P| 





SPENCE - RIGOLO 


DESIGNERS 
SPECIALIZING IN 


PRODUCT STYLING 








THE FRANCIS COMPANY 


ENGINEERING CONSULTATION AND SERVICE 
M Nat 4 le ign levelopment at 1 er inee i : 
‘ i gn, creation and 

lay it and 

proces 

layout 

Wire or write 


development 
engineering 
hachinery 


and detail 





Chicago 4, lll 
) 


phone HARrison 4221 














WANTED 


INDUSTRIAL ENGINEER 


to supervise cost estimating and produc- 
tion planning; experienced all phases steel 
fabrication. Give full details and salary 
desired. 
P-174, 
330 West 


Product Eng 
42nd St., New 


neering 


You is, N. ¥ 











WANTED 
Product Development Engineer 


Must have wide experience in appliances plus 
imagination and versatility. Unusual opportunity 
for a really creative designer with sound ideas. 
Excellent future. High salary. 


J. GORDON LIPPINCOTT & CO. 


500 Fifth Avenue, New York City 
230 North Michigan Avenue, Chicago 











LEGAL NOTICE 
STATEMENT OF THE OWNERSHIP, MANAGEMENT 
CIRCULATION, ETC., REQUIRED BY THE 
ACTS OF CONGRESS OF AUGUST 24, 
112, AND MARCH 3, 1933 
Engineering, published 
rk, for October 1, 1945. 


Monthly, 


aforesaid publication 
caption, required by 
amended by the Act of 
section 537, Postal Laws 


his form, 


t SS I 

isiness manage 

Company, Inc.; Editor, G 

ditor John Sasso; Business 
all of 330 West 42nd St., 


her, 


s: McGraw-Hill Publishing C 
t 42nd Street, New York 


mi - 
Cits 
] or n of stock: James H 
McGraw, J James H. MeGraw 
ind Edwin S. Wilsey, Trustees 
iW J t if McGraw J 
W MeGraw H 
k City Ed 


lir 


H. 
Ted 


of 330 
vin S. Wilsey 
James H. McGraw, 


PRODUCTI 


H. G. WEIGHTMAN & SON 


Consultants 


HI-FREQUENCY 
SILVER SOLDERING 


VACUUM DEVICI 
GLASS WORKING 


76 Sylvan Street, Danvers, Mus 








LEGAL NOTICE 


rd, Madison, New Jersey; Curtis W. McGraw, 

Street, New York City; Donald C. 

3 West Street, New York City; 
McGraw, Madison, New Jersey; 

Spruce and Canal Sts., Reading, Pa 
73 N Country Club Dr., 

1418 Rose Virginia Rd 





) We 
McGraw 
Mildred W 
Wilson C. Laucks 
; Grace W. Mehrer 
Phoenix, Ariz 

Wyomissing Park, 


That the known bondholders, 
ty holders Owning or 
é amount of 
: None. 


4. That the two paragraphs next 
names of the owners, stockholders, and securit 

f any, contain not only the list of stock} 
security holders as they appear upon the | 
company but also, in cases where the 
security holder appears upon the books of t 
as trustee or in any other fiduciary relation, 

f the person or corporation for whom such 
acting, is given; also that the said two 
contain statements embracing afftiant’s full knowledge a! 
belief as to the circumstances and conditions und 
which stockholders and security holders who do ! 
appear upon the books of the company as trustees, } 
stock and securities in a capacity other than that of 
bona fide owner; and this affiant has no reason to | 
lieve that any other person, association, or corporati 
as any interest direct or indirect in the said st 
bonds, or other securities thar Ss so stated by 

!. A. GERARDI, Secreta 
McGRAW-HILL PUBLISHING COMPANY, IN¢ 


this 


mort gagees, 
holding 1 per cent 
bonds, mortg ( other 


and 


cur 


ig yr 


above, 


S ! 


and subscribed bef 20th da 


Sept t ‘4 


SEAI ELVA G 


MASI 
March 6 


194 
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WANTED 


PRODUCTION-INVENTORY 
CONTROL 


Old established manufacturer of au- 
tomatic pressure and liquid level con- 
trol equipment needs experienced pro- 
duction man who is capable of super- 
vising setting up and operation of com- 
plete inventory control system. 
Permanent position for right man. 
State qualifications, past employment, 
salary expected, etc. in first letter. 


P-120, Product Engineering 
520 North Michigan Ave., Chicago 11, III. 





















WANTED 


PRODUCT ENGINEER 


Attractive opening with progressive, 
well-established eastern manufacturer 
for energetic, young product and de- 
velopment engineers. Engineering edu- 
cation and manufacturing experience in 
die casting and die design desired. Also 
man with experience in the design of 
production tools. Write full detail of 
qualifications. 


P-146, Product Engineering 
$30 West 42nd Street, New York 28, N. Y. 





Efficient Manufacturing Facilities 


Available 


for sub-contracting 


+ + + 


Electro-Plating 


Facilities of three “E” Award manufacturing plants - conveniently located te insure 


“on schedule” production at the lowest costs - expert engineering service accustomed 


to precision manufacturing. 


Company Representative will call te Discuss Details 


Sub-assembly and Complete Assembly Operations 
Automatic - Screw Machines 


Drilling, Tapping and Centerless Grinding 





ya r. wets Cosy 


HUNTINGDON, PENNSYLVANIA 








WANTED 
PRECISION MACHINE DESIGNERS 


TOOL ENGINEERS 


Long-established optical company, now en- 
gaged in extensive post war program, has 
openings for men with creative ideas and 
board work experience in the development 
and design of intricate machinery. Location, 
upstate New York. State full particulars, 
including age, education, experience. Enclose 
photograph if available. All replies strictly 
confidential. 


P-169, Product Engineering 
330 West 42nd St., New York 18, N. Y. 














AVAILABLE 


PACIFIC COAST 
SALES ENGINEERING 
REPRESENTATION 
SUCCESSFUL, AGGRESSIVE 
“BUSINESSMAN - ENGINEER” 


wishes to represent an electrical or 
mechanical equipment manufacturer, 
under an agency arrangement, on the 
West Coast. 


Qualifications: Salesman ten years; na- 





tional sales manager twelve years; 
| University graduate engineer; extensive 
electrical and mechanical application 
| engineering experience; responsible, 
| permanent West Coast resident. 


| Known favorably and nationally in sev- 
| eral industries, well able to finance all 
operations toward a sound, active and 
profitable sales engineering coverage 


for an enterprising equipment manufac- 
turer, 2 


Inquiries held in strictest confidence. 


RA-175, Product Engineering 


| 
| 68 Post St., San Francisco 4, Calif. 





Exceptional Opening for 


SALES ENGINEER 


Metalworking Industry 
to cover Mid-West 


Selling Experience Desirable 
But Not Essential 


Nationally known manufacturer of pro- 
duction material wants man to advise 
customers on _ applications not take 
orders—in the middle west area centering 
in St. Louis. Salary to be commensurate 
with experience. 





Requirements: Varied knowledge of metal- 
working production gained by plant work 
or selling; ability to travel away from 
home. Write in detail about background; 
enclose photo. Interview arranged at 
New York headquarters; expenses paid, if 
necessary. 


SW-148, Product Engineering 
330 West 42nd St., New York 18, N. Y 




















SALES MANAGER'S 
ASSISTANT 


A fine future open 
with long established 
maker of fastening devices. 


A real opportunity for a man who is 
(1) experienced in sales operations 
through industrial supply outlets; (2) 
an able sales correspondent; (3) free 
to travel out of New York headquar- 
ters occasionally; (4) willing to “work 
up” to a major executive post. Good 
starting salary, depending on experi- 
ence and ability. Write fully about 
your background. Enclose photo. In- 
terview in New York, expenses paid, 
if necessary. 


SW-176 (Agency) Product Engineering 
330 West 42nd St., New York 18, N. Y¥ 


Are You Adequately 
Represented 
In The Midwest? 


A Chicago organization of 
trained electrical and me- 
chanical engineers with 
ten years experience in 
sales promotion is seek- 
ing a line of electric con- 
trol or power transmission 
equipment. The members 
of this agency have close 
contact with the personnel 
of over three thousand in- 
dustrial plants and job- 
bers in this area, pio- 
neering the sale of indus- 
trial plant equipment with 
no previous acceptance in 
the market. 


If the services of this or- 
ganization would interest 
you on ane exclusive 
commission arrangement 
write to 


RA-145, Product Engineering 


520 N. Michigan Ave., Chicago 11, Ill 














MANUFACTURERS’ AGENT 


Mechanical, Electronic, and Plastic Fields 
Firm with conspicuous record for industrial 
sales in Metropolitan New York seeks one 
or two outstanding lines for intensive dis- 
tribution in this area. 

RA-177, Product Engineering 
330 West 42nd St., New York 18, N. Y 
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THE ARTIST was intrigued by the man- 
ner in which advertising displays and 
folders could be made, and at the speed 
with which a layout could be altered and 
a new effect created. 

Now, he said, he could do twice the 
work. (He wondered if he could collect 
twice the pay.) 


JOHNSON CITY, NEW YORK 


(AND WHY THEY VISITED THE DRAFTING ROOM) 


First time any of them had visited 
the drafting room! 


But they’d heard that an Ozalid 
machine — recently imstalled to re- 
produce engineering drawings- 
could also reproduce—and simplify 
—muclr of their own work. 

The Chief Draftsman obligingly 
listened to their accounts of varied 
problems and said: 

“QOzalid can save you man-hours 


and dollars ... as it does us.” 


gg le demonstrated how anything 


THE PHOTOGRAPHER was speechless 


when 


(continuous-tone 


he saw 


Ozalid Dryphotos 


photographic sprints) 


produced in 18 seconds flat from a posi- 


tive-film 
necessary 


ployed to make all Ozalid prints 


“master.” Not one bath was 
just the same two steps em- 


Ex- 


posure and Dry-Development. 


OZALID 


DIVISION OF GENERAL ANILINE & FILM CORPORATION 


Ozalid in Canada—Hughes-Owens Co., Ltd., Montreal 


Propuct ENGINEERING - 


drawn, typed, printed, or photo- 
graphed on translucent material 
could be reproduced in seconds—not 
minutes. AND be reproduced—not as 
a negative—but as any one of ten 
types of positive, Ozalid prints. 


In different colors—black, blue, 
red, or sepia; on different base mate- 
rials— paper, cloth, foil, or film. 


He showed how these Ozalid 
prints could be used in many unique 
wayvs—for jobs beyond the scope of 
any other reproduction process. 


THE OFFICE MANAGER, a man of great 
reserve, examined an Ozalid Rapid Black 
print of a typewritten report and said; 
“I'd swear this is the typed original . .. 
except that I can’t smudge it.” 


¢ 
4 


If you have an Ozalid machine : 
your drafting room, stop by an 
ask for a demonstration. lf you 
haven't adopted Ozalid as yet, 
write for Simplified Printmaking. 
It tells the whole story and con- 
tains samples of the 10 types of 
Ozalid prints you can make. 


NoveMseErR, 1945 





